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APPENDIX  B 

BASELINE  ENERGY  USE  CALCULATIONS 


B.l  Methodology 

Energy  consumption  in  selected  existing  buildings  is  determined  for  various  categories 
of  end-use  separately  for  fuel  oil,  propane  and  for  electric  power  consumption. 
Categories  of  energy  end-use  and  tables  where  results  are  summarized  include: 

•  Heating,  Table  B-2 

•  Cooling,  Table  B-2 

•  Ventilation,  Table  B-2 

•  Domestic  Hot  Water,  Table  B-2 

•  Lighting,  Table  B-3 

•  Process,  Table  B-3 

Existing  conditions  for  baseline  energy  use  are  determined  based  on  field  data  using 
computer  simulations,  standard  engineering  calculations  and  empirical  information 
developed  from  similar  investigations.  The  results  are  tabulated  and  compared  to 
available  consumption  records.  Results  of  building  energy  use  calculations  are 
summarized  on  Table  B-1. 

Procedures  used  to  determine  energy  consumption  for  each  of  the  above  categories 
are  addressed  below. 

B.2  Space  Heating,  Cooling,  and  Ventilation  Energy  Use 

Heating,  cooling,  auxiliary  equipment,  and  ventilation  energy  uses  are  determined 
using  the  computer  simulation  program:  Trane  Air  Conditioning  Economics  (TRACE) 
600. 

The  TRACE  600  program  is  used  on  buildings  as  identified  on  Table  B-4.  This 
program  calculates  hour-by-hour  loads  for  each  zone. 

Results  of  building  simulations  are  shown  on  Table  B-2. 

Manual  calculations  are  used  to  determine  energy  use  for  the  remaining  buildings 
evaluated.  HVAC  energy  use  is  calculated  based  on  results  of  TRACE  600  runs  on 
similar  buildings,  fuel  and  electric  power  consumption  records  and  on  manual 
calculations  of  block  loads  considering  the  weather  data  developed  in  Appendix  C. 
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Data  for  simulation  programs  and  manual  calculations  are  taken  from  the  available 
information  contained  in: 

•  Building  survey  notes  (see  Appendix  F). 

•  Available  building  plans,  copies  of  which  were  made  during  site  visits. 

•  Interviews  with  Directorate  of  Engineering  and  Housing  personnel. 

•  Building  information  schedules  and  fuel  use  records  and  efficiency 
measurements. 

Although  Tables  B-1  and  B-2  show  only  the  baseline  HVAC  ener^  use  for  each 
building,  buildings  are  resimulated  and  evaluated  with  changed  conditions  for  analyses 
of  various  energy  conservation  opportunities  (ECO’s).  Refer  to  Appendix  D  for  ECO 
calculations. 

B.2.1  Heating  Energy  Use 

Heating  energy  used  to  serve  heating  loads  is  recorded  as  fuel  oil,  propane  and/or  as 
electricity  use.  These  entries  correspond  to  energy  consumed  by  boilers  (fuel  only) 
and/or  by  electric  resistance  heaters  and  heat  pumps. 

The  efficiencies  of  heating  equipment  used  to  determine  energy  use  are  based  on 
measurements  and  observations  made  during  building  surveys.  Results  are  shown  on 
Table  B-5  for  heating  system  fired  equipment.  Equipment  is  described  in  Appendix 
F. 

B.2.2  Cooling  Energy  Use 

Cooling  energy  use  is  summarized  on  Table  B-2.  Only  electricity  use  is  recorded 
because  there  are  no  absorption  cooling  devices  in  the  EEAP  buildings.  The 
coefficients  of  performance  (COP)  used  are  based  on  measurements  of  operating 
cooling  equipment  and  on  manufacturer’s  data.  Cooling  system  data  is  tabulated  in 
Appendix  F. 

B.2.3  Auxiliary  and  Ventilation  Equipment  Energy  Use 

Electricity  use  for  auxiliary  and  ventilating  equipment  is  indicated  on  Table  B-4.  This 
equipment  includes  such  items  as  boiler  burner  blowers,  fuel  pumps,  air  handlers  and 
condenser  fans,  circulation  pumps,  etc.  Energy  use  estimates  are  based  on  the 
operating  characteristics  of  the  various  heating  and  cooling  equipment.  Operating 
schedules  for  buildings  and  their  mechanical  ^sterns  as  well  as  the  types  and  sizes  of 
equipment  are  based  on  observations  made  during  building  surveys. 
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B.3  Domestic  Hot  Water  Energy  Usage 

Energy  consumption  for  heating  domestic  hot  water  (DHW)  is  a  function  of: 

•  Per  capita  consumption  of  DHW  (gallons  per  person  per  day,  GPCD) 

•  Actual  temperature  of  DHW 

•  Temperature  of  the  water  supply 

•  Domestic  hot  water  heating  system  efficiency 

Table  B-6  is  a  summary  of  per  capita  consumption  data  used  for  calculating  DWH 
usage.  This  information  has  been  developed  based  on  guidance  referenced  in  the 
table. 

Domestic  hot  water  heating  system  efficiencies  are  shown  on  Table  B-7.  Where  both 
electric  and  fuel  oil-fired  systems  are  installed,  the  portion  of  the  load  that  each 
system  satisfies  is  indicated. 

Temperatures  used  for  determining  existing  energy  consumption  were  measured  during 
field  investigations. 

In  accordance  with  Fort  Ord  Regulation  11-2,  and  authorized  DHW  temperatures, 
temperatures  measured  during  field  investigations  are  listed  in  Appendix  C  and  are 
shown  in  print-outs  associated  with  ECO  C-1  Reduce  Domestic  Hot  Water 
Temperatures.  (See  Appendix  D) 

The  water  supply  temperature  is  assumed  to  be  60  degrees  F  during  the  summer  and 
50  degrees  F  during  winter.  An  average  of  55  degrees  F  is  used  in  calculations. 

Baseline  domestic  hot  water  energy  consumption  calculations  appear  on  Table  B-8. 

Domestic  hot  water  energy  consumption  for  multiple  use  buildings  are  determined  by 
considering  occupancies  and  temperatures  of  component  uses  separately. 

Piping  and  tank  thermal  losses  are  calculated  separately  and  tabulated  in  Table  B-8. 
Tank  and  piping  loss  calculations  appear  later  in  this  Appendix. 

B.4  Lighting  Energy  Consumption 

T  .ighting  energy  consumption  is  broken  down  into  the  following  categories  for 
reporting  purposes: 

•  Interior  Lighting 

•  Exterior  Lighting 
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Lighting  energy  usage  is  summarized  on  Table  B-3.  Detailed  calculations  appear  on 
Table  B-9. 

The  methodology  used  in  calculating  lighting  energy  use  is  addressed  later  in  this 
Appendix.  Lighting  fixture  type  data  is  summarized  in  Appendix  F. 

B.5  Process  Energy  Usage 

Process  energy  is  any  energy  use  which  is  not  included  under  space  heating,  cooling, 
or  ventilation,  domestic  hot  water  (DHW)  heating  (including  DHW  used  in  dining 
facilities  and  clubs)  or  lighting  systems. 

Process  energy  uses  are  determined  for  each  type  of  building  function.  Factors  are 
developed  based  on  detailed  considerations  and  metering  of  process  energy  use  in 
several  similar  projects.  Factors  are  summarized  later  in  this  Appendix.  Process 
energy  calculations  are  shown  on  Table  B-10. 

Most  process  energy  consumption  involves  electric  powered  equipment  and  systems 
such  as:  ice  machines,  water  coolers,  vending  machines,  office  equipment,  coffee  pots, 
televisions,  other  small  appliances  and  shop  equipment. 

Energy  usage  rates  for  various  building  functions  are  summarized  and  explained  later 
in  this  Appendix. 

B.6  Estimated  Energy  Use  Versus  Recorded  Energy  Use 

Estimates  of  energy  uses  for  Fort  Hunter-Uggett  (FHL)  buildings  and  exterior  lighting 
systems  are  compared  to  records  of  FY92  fuel  consumption  and  power  generation  on 
Table  B-11.  Use  of  the  most  recent  complete  year  of  energy  use  records  for  checking 
estimates  requires  fewer  adjustments  to  account  for  demolitions  and  newly  constructed 
facilities. 

Tables  B-1  through  B-3  summarize  results  of  estimated  energy  use  for: 

•  Heating,  ventilating  and  air  conditioning  (HVAC) 

•  Domestic  hot  water  heating 

•  Ughting  (interior  and  exterior) 

•  Process  energy  use 

Fuel  oil,  propane  and  electricity  use  are  addressed  separately.  Deliveries  of  fuel  oil 
and  propane  to  FHL  buildings  are  compared  to  estimates  for  fuel  oil  using  buildings 
on  Table  B-11.  As  can  be  seen,  all  estimates  are  close  to  10  percent  of  fuel  deliveries. 

No  records  are  available  for  fuel  oil  deliveries  to  individual  buildings.  Recorded 
consumption  is  based  on  DEH  trips  to  fill  aU  tanks.  Propane  delivery  records  for 
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individual  buildings  are  available  only  for  the  period  between  6  November  1991  and 
31  August  1992.  These  records  were  normalized  to  a  full  year  based  on  ratios  of  65 
degree  F-based  Heating  Degree  Hours  for  the  periods  of  record  and  no-record. 

Electric  power  metering  is  not  available  on  a  building-by-building  basis.  Thus,  totals 
of  estimated  electricity  use  are  compared  to  power  plant  records  for  each  site  on 
Table  B-10.  Results  indicate  that  estimated  electricity  use  agrees  with  records  for 
FY87. 

Baseline  energy  use  calculations  are,  thus,  validated  for  use  as  the  basis  from  which 
energy  conservation  opportunities  are  evaluated.  Estimated  energy  use  is  a  little  lower 
than  the  records  indicate  for  all  energy  types.  A  low  estimate  provides  for 
conservative  analysis  of  energy  saving  opportunities. 
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TABLE  B-1  SUMMARY  BASELINE  ENERGY  USE 


Faality 

Name 


Total  Baseline  Energy  Use 


Fuel  Oil  Propane  Electric 
MBTU/Yr  MBTU/Yr  KWH/Yr 


Energy  per  Floor  SF 


Total  HVAC 
MBTU/Yr  kBTU/SFYr 


P41A 

P41B 


P42A 

P42B 


P43A 

P43B 


P44A 

P44B 


5A 

5B 


P46 


P47 


A 

B 


P52A 

P52B 


P53 


P54 


P55 


P56 


P57 


P58 


P59 


P60 


S79 


P80 


P81 


Family  Housing  NCO  &  Enl 


Family  Housing  NCO  &  Enl 
Family  Housing  NCO  &  Enl 


Family  Housing  NCO  &  Enl 
Family  Housing  NCO  &  Enl 


Family  Housing  NCO  &  Enl 
Family  Housing  NCO  &  Enl 


Family  Housing  NCO  &  Enl 
Family  Housing  NCO  &  Enl 


Family  Housing  NCO  &  Enl 
Family  Housing  NCO  &  Enl 


Family  Housing  CG  &  WO 


Family  Housing  CG  &  WO 


Family  Housing  NCO  &  Enl 
Family  Housing  NCO  &  Enl 


Family  Housing  NCO  &  Enl 
Family  Housing  NCO  &  Enl 


Family  Housing  CG  &  WO 


Family  Housing  CG  &  WO 


Family  Housing  CG  &  WO 


Family  Housing  CG  &  WO 


Family  Housing  CG  &  WO 


Family  Housing  CG  &  WO 


Family  Housing  CG  &  WO 


Family  Housing  CG  &  WO 


Post  Office,  Main 


Exchange,  Main  Retail 


Theater  with  Dressing  Rm’s 


Open  Din  Cons  (Hacienda) 
Club  (Bar) 

Hacienda,  East  Rooms 
Hacienda,  West  Rooms 


Fire  Station  -  Office 
Fire  Station  -  Dorm 
Fire  Station  -  Garage 


Bowling  Center 


T127 

c 

P128 

c 

T131 

F 

S  144 

C 

35  7,153  I  59 


948  177,017  654 


98  81,291 


309  I  25,187 


320 


335,214 


107  14,095 


53  6,909 
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T158 


T161 


T162 


T163 


T164 


T165 


T166 


T167 


S  168 


T172 


P177 


P178 


S  182 


S  186 


P  190 


S  197 


S  198 


P205 

P205A 


P206 


P208 

P208A 


P209 


P210 


P211 


P212 


P219 


P229 

P229A 


23 

23 


S235 


S236 


S237 


S238 


Faahty 

Name 


FE  Facility 


Family  Housing  NCO  &  Enl 


FE  Facility  -  Shop 
FE  Facility  -  Office _ 


Vehicle  Storage 


Admin  General  Purpose 


Elec  Maint.  Sho 


Officers  Quarters  Milita 


Admin  General  Purpose 


Admin  General  Purpose 


Officers  Quarters  Milita 


Officers  Quarters  Milita 


General  Purp  Warehouse 


Cold  Storage  Warehouse 


Technical  Libra 


Child  Development  Cntr 


Commissary  


Post  Chapel _ 


Admin  Bldg  R&D  -  Office 
Admin  Bldg  R&D  -  Electronics 


General  Inst  Bid 


Admin  General  Purpose 
Comoanv  HQ  Building 


Enl  Barracks  w/o  Dining 
Company  HQ  Building 


AAFES  Snack  Bar 


HIth/DntI  Clinic  w/  Beds 


Outdoor  Swimming  Pool 


Gymnasium 


Phvsical  Fitness  Center 


Admin  General  Purpose 


Admin  General  Purpose 


Admin  General  Purpose 


Sig  Photo  Lab 
Process 


IfTotal  Baseline  Energy  Use 

Fuel  Oil 
MBTU/Yr 

Propane 

MBTU/Yr 

Electric 

KWH/Yr 

Total 

MBTU/Yr 

HVAC 

kBTU/SFYr 

16,768 


35,820 

5,161 


35,820 

5,161 


3,000 


14,548 


49  I  5,304  I  67 


431,110  3,423 


336,665  I  6,000  357.8 


420,291 


426,427 


92  1  248,311 


320,937 


1,211 


1,094 


500 


418,400 


428,922 


3 


32,302 


32,302 


112,807 
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L 


Q-  CL 


TABLE  B-2  SUMMARY  BASELINE  HVAC  &  DHW  ENERGY  USE 


P43A 

P43B 


P44A 

P44B 


5A 

56 


P46 


P47 


A 

B 


P52A 

P52B 


P53 


P54 


P55 


P56 


P57 


P58 


P59 


P60 


S79 


P80 


P81 


P101 


Facility 

Name 


Family  Housing  NCO  &  Enl 


Family  Housing  NCO  &  Enl 
Family  Housing  NCO  &  Enl 


Family  Housing  NCO  &  Enl 
Family  Housing  NCO  &  Enl 


Family  Housing  NCO  &  Enl 
Family  Housing  NCO  &  Enl 


Family  Housing  NCO  &  Enl 
Family  Housing  NCO  &  Enl 


Family  Housing  NCO  &  Enl 
Family  Housing  NCO  &  Enl 


Family  Housing  CG  &  WO 


Family  Housing  CG  &  WO 


Family  Housing  NCO  &  Enl 
Family  Housing  NCO  &  Enl 


Family  Housing  NCO  &  Enl 
Family  Housing  NCO  &  Enl 


Family  Housing  CG  &  WO 


Family  Housing  CG  &  WO 


Family  Housing  CG  &  WO 


Family  Housing  CG  &  WO 


Family  Housing  CG  &  WO 


Family  Housing  CG  &  WO 


Family  Housing  CG  &  WO 


Family  Housing  CG  &  WO 


Post  Office,  Main 


Exchange,  Main  Retail 


Theater  with  Dressing  Rm’s 


Open  Din  Cons  (Hacienda) 
Club  (Bar) 

Hacienda,  East  Rooms 
Hacienda,  West  Rooms 


Exchange  Service  Station 
(Non-shop  areas) _ 


Fire  Station  -  Office 
Fire  Station  -  Dorm 
Fire  Station  -  Garage 


Bowling  Center 


Family  Housing  LC  &  MJ 


Officers  Quarters  Milita 


Officers  Quarters  Milita 


Family  Housing  CG  &  WO 


Gymnasium _ 


Baseline  HVAC  Energy  Use 


Fuel  Oil  Propane  Electric 
MBTU/Yr  MBTU/Yr  KWH/Yr 


58.7 


17  11,456 


20  13,312 


20  13,312 


148 


150 


728  18,652 

359  12,941 

134,563 


1,550 


444  11,757 


Baseline  DHW  Energy  Use 


Fuel  Oil  Propane  Electric 
MBTU/Yr  MBTU/Yr  KWH/Yr 


43.3 


32.6 

32.6 


32.6 

32.6 


32.6 

32.6 


32.6 

32.6 


32.6 

32.6 


34.6 


34.6 


32.6 

32.6 


32.6 

32.6 


32.6 


32.6 


32.6 


32.6 


32.6 


32.6 


32.6 


32.6 


L 
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S  198 


P205 

P205A 


P206 


P208 

P208A 


P209 


P210 


P211 


P212 


P219 


P229 

P229A 


P230 

P230A 


S235 


S236 


S237 


S238 


Facility 

Name 


Baseline  HVAC  Energy  Use 


Fuel  Oil  Propane  Electric 
MBTU/Yr  MBTU/Yr  KWH/Yr 


FE  Facili 


Family  Housing  NCO  &  Enl 


FE  Facility  -  Shop 
FE  Facility  -  Office 


Vehicle  Storage 


Admin  General  Purpose 


Elec  Maint,  Sho 


Officers  Quarters  Military 


Admin  General  Purpose 


Admin  General  Purpose 


Officers  Quarters  Millta 


Officers  Quarters  Military 


General  Purp  Warehouse 


Cold  Storage  Warehouse 


Technical  Libra 


Child  Development  Cntr 


Commissa 


83 


83 


83 


83 


83 


83 


83 


No  Heat  I  No  Heat 


No  Heat  No  Heat 


23 


AAFES  Snack  Bar 


HIth/DntI  Clinic  w/  Beds 


Outdoor  Swimming  Pool 


Gymnasium 


Physical  Fitness  Center 


Enl  Barracks  w/o  Dining 
Company  HQ  Building 


Admin  General  Purpose 


Admin  General  Purpose 


Admin  General  Purpose 


SIg  Photo  Lab 
Process 


No  Heat 


No  Heat 


1,071  49,087 


430 


286,869 


276,484 


46 


47  18,805 


115 


508  31,024 


Baseline  DHW  Energy  Use 


Fuel  Oil  Propane  Electric 
MBTU/Yr  MBTU/Yr  KWH/Yr 


TABLE  B-2  SUMMARY  BASELINE  HVAC  &  DHW  ENERGY  USE 


TABLE  B-3  SUMMARY  BASELINE  LIGHTING  &  PROCESS  ENERGY  USE 


T6 


P41A 

P41B 


P42A 

P42B 


P43A 

P43B 


P44A 

P44B 


P46 


P47 


A 

B 


52A 

52B 


P53 


P54 


P55 


P56 


P57 


P58 


P59 


P60 


S79 


P80 


P81 


P  101 


Facility 

Name 


Family  Housing  NCO  &  Enl 


Family  Housing  NCO  &  Enl 
Family  Housing  NCO  &  Enl 


Family  Housing  NCO  &  Enl 
Family  Housing  NCO  &  Enl 


Family  Housing  NCO  &  Enl 
Family  Housing  NCO  &  Enl 


Family  Housing  NCO  &  Enl 
Family  Housing  NCO  &  Enl 


Family  Housing  NCO  &  Enl 
Family  Housing  NCO  &  Enl 


Family  Housing  CG  &  WO 


Family  Housing  CG  &  WO 


Family  Housing  NCO  &  Enl 
Family  Housing  NCO  &  Enl 


Family  Housing  NCO  &  Enl 
Family  Housing  NCO  &  Enl 


Family  Housing  CG  &  WO 


Family  Housing  CG  &  WO 


Family  Housing  CG  &  WO 


Family  Housing  CG  &  WO 


Family  Housing  CG  &  WO 


Family  Housing  CG  &  WO 


Family  Housing  CG  &  WO 


Family  Housing  CG  &  WO 


Post  Office,  Main 


Exchange,  Main  Retail 


Theater  with  Dressing  Rm’s 


Open  Din  Cons  (Hacienda) 
Club  (Bar) 

Hacienda,  East  Rooms 
Hacienda,  West  Rooms 


Exchange  Service  Station 
(Non-shop  areas) _ 


Fire  Station  -  Office 
Fire  Station  -  Dorm 
Fire  Station  -  Garage 


Bowling  Center 


Family  Housing  LC  &  MJ 


Officers  Quarters  Miiita 


Officers  Quarters  Military 


Family  Housing  CG  &  WO 


Gymnasium _ 


2,250 


20,196 


998 


Lighting 

Energy 

kWH/Yr 


2,381 


3,170 


148,678 


23,600 


Baseline  Process  Energy  Use 


Process  Cooking  Cooking/Other 
kW-Hr/Yr  kW-Hr/Yr  Prop  MBTUA'r 


Included 

Included 


Included 

Included 


Included 

Included 


Included 

Included 


Included 

Included 


Included 

Included 


Included 

Included 


Included 


Included 


\  5.900 

Included 

1,700 

112,084 

0 

39,420 

6,092 

5,475 

4,000 

5,900 

Included 

481 

1,126 

3,291 

2,800 

6,899 

134 

L 


TABLE  B-3  SUMMARY  BASELINE  LIGHTING  &  PROCESS  ENERGY  USE 


T158 


T161 


T162 


T163 


T164 


T165 


T166 


T167 


S168 


T172 


P177 


P178 


S  182 


S  186 


P  190 


S  197 


S  198 


P205 

P205A 


P206 


P208 

P208A 


P209 


P210 


P211 


P212 


P219 


P229 

P229A 


P230 

P230A 


S235 


S236 


S237 


S23d 


Facility 

Name 


FE  Facility _ 


Family  Housing  NCO  &  Enl 


FE  Facility  -  Shop 
FE  Facility  -  Office _ 


Vehicle  Storage 


Admin  General  Purpose 


Elec  Maint.  Sho 


Officers  Quarters  Milita 


Admin  General  Purpose 


Admin  General  Purpose 


Officers  Quarters  Milita 


Officers  Quarters  Milita 


General  Purp  Warehouse 


Cold  Storage  Warehouse 


Technical  Libra 


Child  Development  Cntr 


Commissary 


Admin  Bldg  R&D  -  Office 
Admin  Bldg  R&D  -  Electronics 


General  Inst  Bid 


Admin  General  Purpose 
Company  HQ  Building 


Enl  Barracks  w/o  Dining 
Company  HQ  Building 


AAFES  Snack  Bar 


HIth/DntI  Clinic  w/  Beds 


Outdoor  Swimming  Pool 


Gymnasium 


Physical  Fitness  Center 


Baseline  Process  Energy  Use 


Process  Cooking  Cooking/Other 
kW-Hr/Yr  kW-Hr/Yr  Prop  MBTU/Yr 


1727 


5,900  Included  |  10.5 


Enl  Barracks  w/o  Dining 
Company  HQ  Building 


Admin  General  Purpose 


Admin  General  Purpose 


Admin  General  Purpose 


Sig  Photo  Lab 
Process 


L 


TABLE  B-3  SUMMARY  BASELINE  LIGHTING  &  PROCESS  ENERGY  USE 


Table  B-A  Baseline  HVAC  Energy  Use  Calculations  Results 


Table  Baseline  HVAC  Energy  Use  Calculations  Results 


Tdaie  B-4  Baseline  HVAC  Energy  Use  Calculations  Results 


TABLE  B-5  EXISTING  HEATING  EQUIPMENT  EFFICIENCIES  SERVING  EEAP  BUILDINGS 


P46 


P47 


P52A 

P52B 


P53 


P54 


P55 


P56 


P57 


P58 


P59 


P60 


S79 


P80 


P81 


P  101 


P128 


T131 


S144 


S  146 


Heating  System  Losses 
Firing  Eff  I  Auxilliary 
%  % 


80.0% 


Radient 

% 


8.0% 


4.0% 

4.0% 


4.0% 

4.0% 


4.0% 

4.0% 


.0% 

.0% 


.0% 

.0% 


4.0% 


4.0% 


4.0% 

4.0% 


4.0% 

4.0% 


4.0% 


4.0% 


4.0% 


4.0% 


4.0% 


4.0% 


4.0% 


4.0% 


Convection 

% 


3.0% 


2.0% 

2.0% 


2.0% 

2.0% 


2.0% 

2.0% 


2.0% 

2.0% 


2.0% 

2.0% 


2.0% 


2.0% 


2.0% 

2.0% 


2.0% 

2.0% 


2.0% 


2.0% 


2.0% 


2.0% 


2.0% 


2.0% 


2.0% 


2.0% 


Shut-Down 

% 


2.0% 


.0 

.0 


.0% 

.0% 


1.0% 

1.0% 


1.0% 

1.0% 


.0% 

.0% 


1.0% 


1.0% 


1.0% 

1.0% 


.0% 

.0% 


1.0% 


1.0% 


1.0% 


1.0% 


1.0% 


1.0% 


1.0% 


1.0% 


1 

General 

% 

Net  Eff 
% 

1.0% 

66.0% 

1.0% 

1.0% 

72.0% 

72.0% 

1.0% 

1.0% 

72.0% 

72.0% 

1.0% 

1.0% 

72.0%  • 
72.0% 

1.0% 

1.0% 

72.0% 

72.0% 

1.0% 

1.0% 

72.0% 

72.0% 

1.0% 

72.0% 

1.0% 

72.0% 

1.0% 

1.0% 

72.0% 

72.0% 

1.0% 

1.0% 

72.0% 

72.0% 

1.0% 

72.0% 

1.0% 

72.0% 

1.0% 

72.0% 

1.0% 

72.0% 

1.0% 

72.0% 

1.0% 

72.0% 

1.0% 

72.0% 

1.0% 

72.0% 

84.5% 


85.0% 


82.9% 

Same 


85.0% 

7.15Btu/W-Hr 


80.0% 

80.0% 

75.0% 


75.0% 


80.0% 


80.0% 


89.0% 


80.0% 


80.0% 


80.0% 


80.0% 


62 

80.0% 

63 

80.0% 

8.0% 

4.0% 

2.0% 

2.0% 

68.5% 

4.0% 

3.0% 

2.0% 

2.0% 

74.0% 

6.0% 

4.0% 

2.0% 

3.0% 

67.9% 

Same 

Same 

Same 

Same 

Same 

Included 

included 

Included 

Included 

Included 

4.0% 

3.0% 

2.0% 

2.0% 

74.0% 

4.0% 

2.0% 

1.0% 

1.0% 

72.0% 

6.0% 

4.0% 

2.0% 

2.0% 

66.0% 

10.0% 

4.0% 

2.0% 

3.0% 

56.0% 

4.0% 

3.0% 

2.0% 

2.0% 

64.0% 

8.0% 

3.0% 

2.0% 

2.0% 

65.0% 

8.0% 

4.0% 

2.0% 

2.0% 

64.0% 

8.0% 

4.0% 

2.0% 

2.0% 

73.0% 

10.0% 

4.0% 

2.0% 

3.0% 

61.0% 

6.0% 

3.0% 

2.0% 

2.0% 

67.0% 

8.0% 

5.0% 

2.0% 

3.0% 

62.0% 

8.0% 

3.0% 

2.0% 

2.0% 

65.0% 

4.0% 

2.0% 

1.0% 

1.0% 

72.0% 

4.0% 

2.0% 

1.0% 

1.0% 

72.0% 

4.0% 

2.0% 

1.0% 

1.0% 

72.0% 

TABLE  B-5  EXISTING  HEATING  EQUIPMENT  EFFICIENCIES  SERVING  EEAP  BUILDINGS 


T164 


T165 


T166 


T167 


S168 


T172 


P177 


P178 


S182 


S  186 


P190 


S197 


S  198 


P205 

P205A 


P206 


Heating  System  Losses 
Firing  Eff  Auxilliary 
%  % 


80.0% 


80.0% 


80.0% 


80.0% 


P208 

P208A 


P209 


P210 


P211 


P212 


P219 


P229 

P229A 


78.4% 


80.0% 


77.0% 


78.0% 


85.7% 


86.0% 


80.0% 


% 

% 


88.1% 

88.1% 


77.2% 


81.1% 


77.2% 


81.7% 


79.0% 


S235 

77.0% 

S236 

77.0% 

S237 

77.0% 

S238 

81.9% 

P240 

77.0% 

S241 

83.6% 

S243 

77.0% 

S244 

77.0% 

S246 

77.0% 

S247 

77.0% 

P252 

84.0% 

P256 

82.7% 

P259 

84.9% 

S283 

80.0% 

S286 

77.0% 

P287 

75.0% 

S288 

77.0% 

Radient 

Convection 

Shut-Down 

General 

Net  Eff 

% 

% 

% 

% 

% 

4.0% 

2.0% 

1.0% 

1.0% 

72.0% 

4.0% 

2.0% 

1.0% 

1.0% 

72.0% 

4.0% 

2.0% 

1.0% 

1.0% 

72.0% 

4.0% 

2.0% 

1.6% 

1.0% 

72.0% 

5.0% 

3.0% 

5.0% 

3.0% 

5.0% 

3.0% 

5.0% 

3.0% 

5.0% 

3.0% 

8.0% 

5.0% 

5.0% 

3.0% 

7.0% 

4.0% 

7.0% 

4.0% 

7.0% 

4.0% 

7.0% 

4.0% 

7.0% 

4.0% 

7.0% 

4.0% 

7.0% 

4.0% 

6.0% 

5.0% 

4.0% 

3.0% 

5.0% 

3.0% 

6.0% 

4.0% 

6.0% 

3.0% 

7.0% 

4.0% 

7.0% 

4.0% 

7.0% 

4.0% 

7.0% 

4.0% 

4.0% 

3.0% 

4.0% 

3.0% 

4.0% 

3.0% 

5.0% 

4.0% 

4.0% 

3.0% 

8.0% 

4.0% 

4.0% 

3.0% 

4.0% 

3.0% 

4.0% 

3.0% 

4.0% 

3.0% 

4.0% 

3.0% 

4.0% 

3.0% 

4.0% 

3.0% 

4.0% 

2.0% 

4.0% 

3.0% 

4.0% 

3.0% 

4.0% 

3.0% 

66.4% 


65.0% 


63.0% 


66.0% 


73.7% 


69.0% 


68.0% 


71.7% 

71.7% 


70.8% 


71.4% 

71.4% 


% 

% 


61.2% 


70.1% 


65.2% 


66.7% 


67.0% 


71.9% 

71.9% 


71.2% 

71.2% 


67.0% 


67.0% 


67.0% 


68.9% 


67.0% 


66.6% 

0.0% 


67.0% 


67.0% 


67.0% 


67.0% 


73.0% 


71.7% 


73.9% 


69.0% 


67.0% 


64.0% 


67.0% 


Q-]CQJie 


TABLE  B-5  EXISTING  HEATING  EQUIPMENT  EFFICIENCIES  SERVING  EEAP  BUILDINGS 


TABLE  B-7  EXISTING  DOMESTIC  HOT  WATER  HEATING  EQUIPMENT  EFFICIENCIES  SERVING  EEAP  BUILDINGS 


TABLE  B-7  EXISTING  DOMESTIC  HOT  WATER  HEATING  EQUIPMENT  EFFICIENCIES  SERVING  EEAP  BUILDINGS 


TABLE  B-8  BASELINE  DOMESTIC  HOT  WATER  ENERGY  USE  CALCULATIONS 
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TABLE  B-8  BASELINE  DOMESTIC  HOT  WATER  ENERGY  USE  CALCULATIONS 


^  CM  CM  M  CM  CM 
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TABLE  B-8  BASELINE  DOMESTIC  HOT  WATER  ENERGY  USE  CALCULATIONS 
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S291  _ 6 _  0,00  0.00  NA _ 0,00  0,00 _ 0.00  0  0  0,0  _ - _ - 

P295  114  128  30.00  0.00  Yes  14,93  0.00  258.57  12.8  98.8  _ 819.77 _ 

P301  20  132  2.00  0.00  Yes  1.10  0.00  3.34  0.5  0.6  -  -  1,898 


TABLE  B-8  BASELINE  DOMESTIC  HOT  WATER  ENERGY  USE  CALCULATIONS 
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TABLE  B-9  BUILDING  BASELINE  LIGHTING  ENERGY  USE  SUMMARY 


Installation  Name 


ON-HOUR 

PER 

YEAR 


CONNECTE 

LOAD 

Watts 


Baseline 

Energy 

kWH/Yr 


Family  Housing  NCO  &  Enl 


Family  Housing  NCO  &  Enl 


Family  Housing  NCO  &  Enl 


Family  Housing  NCO  &  Enl 


Family  Housing  NCO  &  Enl 


Family  Housing  NCO  &  Enl 


Family  Housing  NCO  &  Enl 


Family  Housing  NCO  &  Enl 


Family  Housing  NCO  &  Enl 


Family  Housing  NCO  &  Enl 


Family  Housing  NCO  &  Enl 


Family  Housing  CG  &  WO 


Family  Housing  CG  &  WO 


Family  Housing  NCO  &  Enl 


Family  Housing  NCO  &  Enl 


Family  Housing  NCO  &  Enl 


Family  Housing  NCO  &  Enl 


Family  Housing  CG  &  WO 


Family  Housing  CG  &  WO 


Family  Housing  CG  &  WO 


Family  Housing  CG  &  WO 


Family  Housing  CG  &  WO 


Family  Housing  CG  &  WO 


Family  Housing  CG  &  WO 


Family  Housing  CG  &  WO 


Post  Office,  Main 


Exchange,  Main  Retail 


Theater  with  Dressing  Rm’s 


Open  Din  Cons  (Hacienda) 
Club  (Bar) 

Hacienda,  East  Rooms 
Hacienda,  West  Rooms 


Exchange  Service  Station 
(Non-shop  areas) _ 


Fire  Station  -  Office 
Fire  Station  -  Dorm 
Fire  Station  -  Garage 


Bowling  Center 


Family  Housing  LC  &  MJ 


Officers  Quarters  Military 


Officers  Quarters  Milita 


Family  Housing  CG  &  WO 


Gymnasium  _ 


FE  Facility  _ 


Family  Housing  NCO  &  Enl 


Vehicle  Storage 


Admin  General  Purpose 


Elec  Maint.  Shop 


Officers  Quarters  Military 


Admin  General  Purpose 


Admin  General  Purpose 


Officers  Quarters  Military 


Officers  Quarters  Military 


I  General  Purp  Warehouse 


Cold  Storage  Warehouse 


Technical  Library 


I  Child  Development  Cntr 


TABLE  B-9  BUILDING  BASEUNE  LIGHTING  ENERGY  USE  SUMMARY 


Fac 

No. 

Installation  Name 

S182 

Commissary 

S  186 

Sup  Svc  Admin  Bldg 

P  190 

Post  Chapel 

USAGE  Default 

FACTOR  Density 


Admin  Bldg  R&D  -  Office 
Admin  Bldg  R&D  -  Electronics 


General  Inst  Bldg 


Enlisted  Pers  Dining  Fac 

Kitchen  Area  -  Scullery _ 

Enl  Barracks  w/o  Dining 
Company  HQ  Building 


P  208  Enl  Barracks  w/o  Dining 
P  208A  Company  HQ  Building _ 


P  209  AAFES  Snack  Bar 


HIth/DntI  Clinic  w/  Beds 


Outdoor  Swimming  Pool 


Gymnasium _ 


Physical  Fitness  Center 


P  229  Enl  Barracks  w/o  Dining 
P  229 A  Company  HQ  Building 


P  230  Enl  Barracks  w/o  Dining 
P  230A  Company  HQ  Building _ 


S  235  Admin  General  Purpose 


Admin  General  Purpose 


Admin  General  Purpose 


Sig  Photo  Lab _ 


Admin  General  Purpose 


GM  Facility  _ 


Admin  General  Purpose 


Admin  General  Purpose 


Admin  General  Purpose 


Admin  General  Purpose 


Vehicle  Maint  Shop  DS 


Vehicle  Maint  Shop  ORG 


Vehicle  Maint  Shop  ORG 


FE  Maintenance  Shop 


Admin  General  Purpose _ 


Recreation  Building 


General  Purpose  Warehouse 


Electron  Equip  Facility 


Cont  Humid  Warehouse 


Enl  Barracks  w/o  Dinin 


ADP  Building  _ 


Detached  Latrine/Shower 


S  2201  1  Control  Tower  -  Range  SPT 


Building  Totals  _ 


Exterior/Street  Lighting 


otal  Lighting  


ON-HOUR 

PER 

YEAR 


1,664 


CONNECTS 

LOAD 

Watts 


12,672 


Baseline 

Energy 

kWH/Yr 


25,040 


1,958.377 


2,155,567 


TABLE  B-10  PROCESS  ELECTRIC  ENERGY  USE  SUMMARY 


Fadlitv 


Installation  Name 


Family  Houaing  NCO  &  Eni 


Family  Housing  NCO  &  Enl 


Family  Housing  NCO  &  Enl 


Family  Housing  NCO  &  Enl 


Family  Housing  NCO  &  Enl 


Family  Housing  NCO  &  Enl 


Family  Housing  NCO  &  Enl 


Family  Housing  NCO  &  Enl 


Family  Housing  NCO  &  Enl 


{Family  Housing  NCO  &  Enl 


Family  Housing  CG  &  WO 


Family  Housing  CG  &  WO 


Family  Housing  NCO  &  Enl 


Family  Housing  NCO  &  Enl 


Family  Housing  NCO  &  Enl 


Family  Housing  NCO  &  Enl 


Family  Housing  CG  &  WO 


Family  Housing  CG  &  WO 


Family  Housing  CG  &  WO 


Family  Housing  CG  &  WO 


Family  Housing  CG  &  WO 


Family  Housing  CG  &  WO 


Family  Housing  CG  &  WO 


Family  Housing  CG  &  WO 


Post  Office,  Main 


Exchange,  Main  Retail 


Open  Din  Cons  (Hacienda) 
Club  (Bar) 

Hacienda,  East  Rooms 
Hacienda,  West  Rooms 


Exchange  Service  Station 
(Non*ehop  areas) _ 


Fire  Station  -  Office 
Fire  Station  -  Dorm 
Fire  Station  -  Garage 


Bowling  Center 


Family  Housing  LC  &  M  J 


Officers  Quarters  Mllita 


Officers  Quarters  Mllita 


Family  Housing  CG  &  WO 


Gymnasium 


iia££iiin 


Family  Housing  NCO  &  Enl 


FE  Faculty -Shop 
FE  Facility -Otfica 


Admin  General  Pu 


T162  Elec  Maint.  Sho 


’163  I  Officers  Quarters  Military 


Utilization  Factors 


Meals 

/Day 


15 


12 


12 


12 


12 


12 


12 


12 


12 


12 


12 


12 


12 


12 


12 


12 


12 


12 


12 


12 


12 


12 


12 


12 


12 


6 


ENERGY  USAGE 


Process  Cooking  Cooking  &  Other 
kW-Hr/Yr  kW-Hr/Yr  Prop  Mil  BTU/Yr 


5,900  Included 


5,900  Included 


5.900  Included 


5.900  Included 


5,900  Included 


5,900  Included 


5,900  Included 


5,900  Included 


5,900  Included 


5,900  Included 


5,900  Included 


5,900  Included 


5,900  Included 


5,900  Included 


5,900  Included 


5,900  Included 


5,900  Included 


5,900  Included 


5,900  Included 


5,900  Included 


5,900  Included 


5,900  Included 


5,900  Included 


5,900  Included 


5,900  Included 


1,700 


112,084  0 


1,058 


481 

1,126  0 


3,291 

2,800  6,899 

134 


4,482  5,475 

13,144 


5,900  Included 


4,000 


32,000  52,560 


5,900  Included 


6,491 


1,727 


5.900  Included 


0  39,420 
6,092  5,475 

4,000 

5,900  included 


TABLE  B-10  PROCESS  ELECTRIC  ENERGY  USE  SUMMARY 


PROCESS  ENERGY  USAGE  | 

Process 

Cooking 

Cooking  &  Other 

kW-Hr/Yr 

kW-HrA'r 

Prop  Mil  BTU/Yr 

2.036 

- 

- 

2.036 

- 

- 

NA 

- 

NA 

• 

178 

- 

22 

- 

3,257 

- 

272 

10,184 

172.782 

0 

1,738 

- 

1.058 

1,643 

1,901 

- 

2,589 

- 

966 

- 

32,417 

- 

- 

4,671 

- 

0 

184,946 

0 

- 

32.000 

- 

4,671 

- 

36,000 

- 

4,671 

- 

6,640 

98,550 

37,308 

2,957 

0 

0 

8,061 

0 

2,907 

- 

11,200 

- 

4,671 

- 

32,000 

- 

4,671 

- 

2,715 

- 

2,715 

- 

2,715 

- 

13,166 

16,425 

- 

2,715 

0 

9,050 

0 

2,715 

0 

2,715 

0 

2,715 

0 

2,715 

0 

5,254 

0 

2,261 

0 

5,838 

0 

1,709 

0 

2,715 

11,168 

0 

- 

81 

0 

- 

TABLE  B-10  PROCESS  ELECTRIC  ENERGY  USE  SUMMARY 


PROCESS  ENERGY  USAGE  | 

Process 

Cooking 

Cooking  &  Other 

kW-Hr/Yr 

kW-Hr/Yr 

Prop  Mil  BTU/Yr 

6,346 

0 

■ 

3,161 

0 

•- 

45,600 

0 

- 

9,774 

495,272 

0 

- 

0 

0 

- 

806 

0 

- 

1,431,044 

408,107 

304.5 

Fac 

Area 

Facility  Utilization  Factors  | 

No. 

installation  Name 

(SF) 

Usage 

Code 

Days 

/Week 

S290 

Elactron  Equip  Facility 

14,856 

2.01 

15 

5 

m 

S291 

Cent  Humid  Warehouse 

7,400 

2.01 

Ha 

5 

P295 

Enl  Barracks  w/o  Dining 

46,593 

3 

na 

HB 

P301 

ADP  Building 

10,800 

■ 

20 

■ 

■ 

Pe42 

Detached  Latiine/Shower 

995 

3.1 

7 

S2201 

Contrcl  Towar  •  Ranga  SPT 

891 

1 

_L 

Few 

_2J 

Totals 

TABLE  B-1 1  ESTIMATED  ENERGY  USE  VERSUS  RECORDED  ENERGY  USE 


pescription 

Amount 

Units 

FY91  Heating  Fuel  Oil  Deliveries 

Baseline  Simulated  Fuel  Oil  Use 

24.648 

21,797 

Mil  BTU/Yr 

Mil  BTU/Yr 

Difference  for  Heating  Fuel  Oil 

-11.6% 

FY91  Adjusted  Propane  Deliveries 

20,963 

Mil  BTU/Yr 

Baseline  Simulated  Propane  Use 

18,337 

Mil  BTU/Yr 

Difference  for  Propane  (See  Note) 

-12.5% 

FY91  Electricity  Usage 

Main  Garrison  Account 

10,738,601 

kWH/Yr 

Water  Pump  Account 

136,240 

kWH/Yr 

T376  Account 

11,815 

kWH/Yr 

T6  Account 

11,731 

kWH/Yr 

Total  FY91  Electricity  Use 

10,898,387 

kWH/Yr 

Baseline  Simulated  Electricity  Use 

9,893,823 

kWH/Yr 

Difference  for  Electricity 

-9.2% 

Note:  Propane  delivery  records  were  only  made  available  for 
the  period  between  6  November  1991  and  31  August  1992.  These 
delivery  records  were  normalized  to  a  full  year  using  the 
ratio  of  65  Degree  F  based  Heating  Degree  Hours  in  the  period 
of  record. 

TABLE  B-12 

UGHTING  ENERGY  USE  CALCULATION  METHODOLOGY 


Function 

Code 

Description  of  Usage 

Usage 

Factor 

1 

Offices 

90% 

2.5 

2 

Shops  and  Warehouses 

90% 

1.0 

2.1 

Commercial  Laundries 

90% 

2.0 

3 

Barracks  &  Quarters  w/o  Dining 

60% 

3.1 

Detached  Latrine  with  Bathing 

90% 

1.0 

4 

Barracks  &  Quarters  with  Dining 

60% 

2.0 

5 

Recreation  &  Gyms  w/o  Bathing 

80% 

2.5 

5.1 

Recreation  &  Gyms  with  Bathing 

80% 

2.5 

6 

Theaters  /  Community  Facilities 

20% 

2.5 

7 

Dining  Facilities,  all  uses 

60% 

2.5 

8 

Base  Exchanges  &  Stores 

95% 

2.5 

8.1 

Commissaries 

95% 

3.0 

9 

Clubs,  Officers,  NCO,  Enl  PN 

50% 

2.5 

10 

Family  Housing 

25% 

1.5 

11.1 

Schools  w/o  Bathing 

85% 

3.0 

11.2 

Schools  with  Bathing 

85% 

3.0 

11.3 

Child  Development  Centers 

85% 

2.0 

12 

Medical  Facilities,  Clinics 

95% 

2.0 

12.1 

Medical  Facilities,  Hospitals 

95% 

2.0 

13 

Multiple  Usage  Buildings 

95% 

2.0 

LIGHTING  ENERGY  USE  CALCULATIONS 

Lighting  energy  use  for  EEAP  buildings  at  Fort  Hunter  Liggett  is  determined  based  on  a  combination 
of  field  observations,  design  data  and  experience  in  similar  projects.  Baseline  lighting  energy 
use  is  calculated  as  follows: 

Buildings  with  complete  lighting  system  take-offs  tabulated: 

The  building  schedule  is  evaluated  to  determine  schedule  on-time  hours  per  year.  The  watts  per 
fixture  (listed  separately  by  fixture  type)  are  multiplied  by  the  sheduled  on-hours  per  year  and  a 
utilization  (diversity)  factor.  Electrical  energy  use  is  recorded  in  kWH/Yr.  The  building 
connected  lighting  load  is  determined  by  summing  the  connected  loads  of  all  tabulated  fixtures. 

Buildings  with  only  candidate  retrofit  lighting  fistures  tabulated: 

Several  building  lighting  system  tebulations  are  limited  to  listing  only  those  fixtures  which  are 
candidates  for  retrofit.  For  these  buildings,  lighting  energy  usage  and  connected  loads  are 
determined  based  on  lighting  densities  and  utilization  factors  normally  associated  with  the 
building’s  function. 


a 


TABLE  B-13 

PROCESS  ELECTRIC  ENERGY  USE  SUMMARY 


PROCESS  ENERGY  USE  FACTORS 


Usage 

Description 

Process  Electric  Use 

Cooking 

Propane  1 

Code 

kWHAinit-Yr 

Unit 

kWH/Meal 

Mil  BTU/Yr  | 

1 

Offices  &  Administratio 

0.91 

SF 

- 

- 

2.01 

Shops  &  Warehouses: 

0.43 

SF 

2.02 

Shops  &  Warehouses: 

0.03 

SF 

- 

2.10 

Laundry  -  Commercial 

Separate  Calcs. 

- 

3 

Barracks  &  Quarters  w/ 

400 

PN 

- 

3.1 

Detached  Latrine  Buildi 

0 

NA 

- 

4 

Barracks  &  Quarters  wi 

400 

PN 

0.90 

- 

5 

Recreation  Facilities 

0.91 

SF 

1.50 

5.1 

Gymnasiums 

0.91 

SF 

- 

6 

Theaters  &  Assembly  F 

1,058 

Fadlity 

1.50 

7 

Dining  Fadiities:  All  El 

induded  with 

meals 

0.90 

8 

Base  Exchanges  &  Sto 

1.70 

SF 

1.50 

8.1 

Commissaries 

3.50 

SF 

1.50 

9 

Clubs:  Officers  &  NCO 

2.00 

SF 

1.50 

10 

Family  Housing,  Indud 

5,900 

Fadlity, 

induded 

10.5  Mil  BTU/Yr 

11  i 

Schools 

2.30 

SF 

0.90 

11.3 

Child  Development  Ce 

272 

Fadlity 

0.90 

12 

Medical  Fadiities,  Clini 

- 

- 

0.90 

12.1 

Clinics  with  Beds 

SF 

0.90 

- 

PROCESS  ENERGY  USAGE  FACTORS 
Usage  Code  1 :  Offices  &  Administration 

Equipment  typically  includes:  Typewiters,  coffee  pots,  vending  machines,  some  copy 
machines,  microwaves,  personal  computers  and  prionters. 

Based  on  equipment  loads  and  diversity  of  use,  a  small  office  (about  5,000  SF  or  less) 
without  a  copy  machine  or  personal  computers  will  consume  about  500  kW-Hr/Yr  of 
electric  power. 

Additional  power  use  for  personal  computers  is  esimated  at  about  150  kW-Hr/Yr  per  unit 
[Newsham,  G.R.,  et  eUl,  'A  Case  Study  of  the  Energy  Consumption  of  Desktop  Computers", 
IEEE  Publication  Number  0-  7803-  0634- 1/92$03.00.1  Almost  all  offices  are  equipped 
with  personal  computers.  Each  office  uses  about  200  SF  of  office-building  floor  area. 


Additional  power  consumption  by  microwave  ovens  is  estimated  at  275  kW-Hr/Yr  assuming 
an  average  750  Watt  oven,  used  a  total  of  1 .5  Hr/Day,  5  Days/Week. 

A  larger  office,  equipped  with  a  copy  machine  is  estimated  to  consume  an  additional 
1,000  kW-Hr/Yr. 

Thus,  for  offices  5,000  SF  or  smaller,  electric  use  is  estimated  at: 

500  kW-Hr/Yr,  plus 
1 50  kW-Hr/Yr  per  200  SF  @  PC’s,  and 
275  kW-Hr/Yr  per  5,000  SF  @  microwave  ovens 
OST  kW-Hr/Yr-Office  SF 


DOMESTIC  HOT  WATER  TANK  &  PIPING  HEAT  LOSS  CALCULATIONS 

Piping  losses  for  non  circulated  and  circulated  systems  are  determined  in  the 
following  calculations: 

Losses  from  Non-Circulated  Domestic  Hot  Water  Systems 

are  experienced  only  as  a  result  of  hot  water  use.  Water 
initially  in  the  pipes  is  wasted  waiting  for  hot  water  to  arrive,  and 
hot  water  in  the  pipes  after  the  use  is  completed  cools.  Thus,  each 
time  hot  water  is  used,  twice  the  energy  needed  to  heat  the  volume  of 
water  in  piping  is  iosL  Heat  loss  calculations  are  based  on  a  number 
of  assumed  uses  per  day  (dependant  on  building  type),  the  volume  of 
water  contained  in  piping  systems  and  the  temperature  of  the  water. 


Family  Housing  Buildings: 

Average  3/4"  pipe,  40  foot  run  =  0-29  Gallons 

Average  4  uses  per  day  per  person,  thus: 

4  PN  X  4  uses  X  .29  Gallons  X  2  =  3,413  Gallons/Year 

Lost  Domestic  Hot  Water  Heat 


Stores  and  Other  Community  Facilities 

Toilets  in  public  access  buildings  are  used  by  employees  and 
customers.  Employees  are  assumed  to  have  3  uses  per  day  each 
and  customers  are  assumed  to  have  one  use  per  5  customers. 

Average  3/4*  pipe,  20  foot  run  =  0.15  Gallons 

Average  use  for  employees: 

1  PN  X  3  uses  X  .15  Gallons  x  2  =  320  Gallons/Employee-Year 

Lost  Domestic  Hot  Water  Heat 

Average  Use  for  Customers: 

1  PN  X 1/5  uses  X  .1 5  Gallons  x  2  =  21 .3  Gallons/Customer-Year 

Lost  Domestic  Hot  Water  Heat 

Building  6: 

Insulation  Repairs  needed;  add  to  load  calculated  for  Family  Housing: 

15  LFPipe  0.75  inch  Dia,  Bare  Pipe 


590.00  BTUH/IOLF 


7.75  Mil  BTU/Yr  Added  Load 


Building  80: 


Insulation  Repairs  needed;  add  to  load  calculated  for  normal  use  for  stores: 

15  LFPipe  0.75  inch  Dia,  Deteriorated  Insulation,  same  as  Bare  Pipe 

590.00  BTUH/10LF  7.75  Mil  BTU/Yr  Added  Load 

Building  101 

Dining  Area  Water  Heater  ~75  LF  1  inch  pipe;  50  uses  per  day 

3.06  Gallons  160  DegF  2,683  BTU  Lost  per  Use 

33.5  Mil  BTU/Yr  Load  Lost 

Added  losses  will  result  from  fiJC  System  type  insulation  on  atx)ut  75  LF 
of  1  inch  dia  piping.  Recommend  it  be  replaced  with  proper  insulation 
for  exterior  hot  water  piping. 

Bar  Area  Water  Heater  Piping:  ~  20  LF  3/4  inch  pipe;  20  uses  per  day 
0.46  Gallons  140  DegF  326  BTU  Lost  per  Use 

1.6  Mil  BTU/Yr  Load  Lost 

Rooms  -  East  Area  Water  Heater  Piping:  ~  50  LF  1  inch  pipe;  3  uses  per  day  per  PN. 

2.04  Gallorts  140  DegF  1,448  BTU  Lost  per  Use 

1.6  Mil  BTU/Yr  Load  Lost 

Rooms  -  West  Area  Water  Heater  Piping:  ~  1 12  LF  1  inch  pipe;  3  uses  per  day  per  PN. 

4.57  Gallons  120  DegF  2,480  BTU  Lost  per  Use 

2.7  Mil  BTU/Yr  Load  Lost 

35  LF  of  3/4  inch  Bare  pipe  should  be  insulated:  losses  are  based  on  uses  for  3 
hours  per  day 

35  LF,  140  DegF.  100  BTUH/10L  =  0.38  MilBTU/Y 

Building  120: 

Insulation  Repairs  needed;  add  to  load  calculated  for  normal  use  for  stores: 

15  LFPipe  0.75  inch  Dia,  Bare  Pipe 

25  LF  Pipe  0.75  inch  Dia,  Deteriorated  Insulation,  same  as  Bare  Pipe 

310.00  BTUH/10LF  4.07  Mil  BTU/Yr  Added  Load 

60.00  BTUH/10LF  1.31  Mil  BTU/Yr  Added  Load 

Total  @  110  Deg  F  HW  Temperature:  5.39  Mil  BTU/Yr  Added  Load 


a 


15  LFPipe  0.75  inch  Oia,  Bare  Pipe 

25  LFPipe  0.75  inch  Dia,  Deteriorated  insulation,  same  as  Bare  Pipe 

550.00  BTUH/10LF  7.23  Mil  BTU/Yr  Added  Load 

120.00  BTUH/10LF  2.63  Mil  BTU/Yr  Added  Load 


Total®  140 

Deg  F  HW  Temperature: 

9.86  Mil  BTU/Yr  Added  Load 

Building  121: 

Kitchen  Area:  50 

uses  per  day. 

20  LF  1  inch  pipe 

0.82  Gatloris 

121  Deg  F 

450  BTU  Lost  per  Use 

8.2  Mil  BTU/Yr  Load  Lost 

Building  124: 

Insulation  Repairs  needed;  add  to  load  calculated  for  normal  use: 

10  LFPipe  0.75  inch  Dia,  Bare  Pipe 

480.00  BTUH/10LF  4.20  Mil  BTU/Yr  Added  Load 


Building  127: 

Water  Heater  Piping:  ~  50  LF  1  inch  pipe;  3  uses  per  day  per  PN. 

Z04  Gallons  128  DegF  1,244  BTU  Lost  per  Use 

1.4  Mil  BTU/Yr  Load  Lost/PN 


Note:  Building  127  DHW  pipe  insulation  repairs  are  needed  for  50  LF  of  1  -inch  supply 
piping. 


Additional  heat  losses  from  these  pipes  are: 
Supply  @128  Deg  F,  1-inch  Pipe 
Total  Heat  Losses 


550  BTUH/10LF  Bare  90  BTUH/10L 

24.09  MilBTU/Y 


Building  131: 

Insulation  Repairs  needed;  add  to  load  calculated  for  normal  use: 

10  LFPipe  0.75  inch  Dia,  Bare  Pipe 

510.00  BTUH/10LF  4.47  Mil  BTU/Yr  Added  Load 


Building  149: 

Insulation  Repairs  needed;  add  to  load  calculated  for  normal  use: 
10  LFPipe  0.75  inch  Dia,  Bare  Pipe 


510.00  BTUH/10LF 


4.47  Mil  BTU/Yr  Added  Load 


Building  156; 

3  Uses  per  day/PN, 

0.04  Gallons 

Building  190: 

1  Uses  per  day/PN, 

0.08  Gallons 

Building  197: 

3  Uses  per  day/PN, 

0.49  Gallons 

Buildings  205A,  207A,  208A,  229A  and  230A: 

3  Uses  per  day/PN, 


0.18 

Gallons 

Bldg 

PN 

Temp 

20SA 

10 

135 

207A 

10 

130 

208A 

10 

140 

229A 

10 

120 

230A 

10 

130 

Building  209: 

0.2  Uses  per  PN-Day 
0.98  Gallons 

Building  212: 

1  Uses  per  PN-Day 
0.18  Gallons 
Insulation  Repairs  needed: 

8  LF  Pipe  0.75 

470.00  BTUH/10LF 
Total  Present  Load  Losses: 


10  LFPipe  0.5  inchOia 

0.02  Mil  BTU/Yr  Added  Load 


20  LF  Pipe  0.5  inch  Dia 

0.17  Mil  BTU/Yr  Added  Load 


30  LFPipe  1  inch  Dia 

0.72  Mil  BTU/Yr  Added  Load 


15  LFPipe  0.75  inch  Dia 

10  LFPipe  0.5  inch  Dia 


0.30  Mil  BTU/Yr  Added  Load 
0.28  Mil  BTU/Yr  Added  Load 
0.32  Mil  BTU/Yr  Added  Load 
0.24  Mil  BTU/Yr  Added  Load 
0.28  Mil  BTU/Yr  Added  Load 


60  LFPipe  1  inch  Dia 

19.39  Mil  BTU/Yr  Added  Load 


20  LFPipe  0.75  inch  Dia 

0.36  Mil  BTU/Yr  Added  Load 

inch  Dia,  Bare  Pipe 

3.29  Mil  BTU/Yr  Added  Load 
3.66  Mil  BTU/Yr  Added  Load 


Building  219: 

1  Uses  per  PN-Day 
0.82  Gallons 
Insulation  Repairs  needed: 

10  LFPipe  2 

800.00  BTUH/10LF 
Total  Present  Load  Losses: 
Building  241: 

3  Uses  per  PN-Day 
0.08  Gallons 
Insulation  Repairs  needed: 

20  LF  Pipe  0.5 

310.00  BTUH/10LF 
Total  Present  Load  Losses: 
Building  252: 

3  Uses  per  PN-Day 
0.18  Gallons 

Building  256: 

3  Uses  per  PN-Day 
0.04  Gallons 

Building  259: 

3  Uses  per  PN-Day 
0.18  Gallons 


50  LFPipe  1  inchDia 

3.24  Mil  BTU/Yr  Added  Load 

inch  Dia,  Bare  Pipe 

7.01  Mil  BTU/Yr  Added  Load 
10.25  Mil  BTU/Yr  Added  Load 

20  LF  Pipe  0.5  inch  Dia 

0.73  Mil  BTU/Yr  Added  Load 

inch  Dia,  Bare  Pipe 

5.43  Mil  BTU/Yr  Added  Load 
6.16  Mil  BTU/Yr  Added  Load 

20  LFPipe  0.75  inchDia 

1 .31  Mil  BTU/Yr  Added  Load 

10  LFPipe  0.5  inchDia 

0.12  Mil  BTU/Yr  Added  Load 

20  LFPipe  0.75  inchDia 

1.41  Mil  BTU/Yr  Added  Load 


BuSding  287: 


3  Uses  per  PN-Oay 
3  Uses  per  PN-Day 

0.81  Gallons 
0.08  Gallons 

insulation  Repairs  needed: 

10  LFPipe  0.75 

550.00  BTUH/10LF 

Total  Present  Load  Losses: 


88  LF  Pipe  0.75 

20  LF  Pipe  0.5 

9.44  Mil  BTU/Yr  Added  Load 
0.95  Mil  BTU/Yr  Added  Load 

inch  Dia,  Bare  Pipe 

4.82  Mil  BTU/Yr  Added  Load 
15.21  Mil  BTU/Yr  Added  Load 


inch  Oia 
inch  Dia 


Building  301: 


3  Uses  per  PN-Day 


15  LFPipe  0.5  inch  Dia 


0.06  Gallons 


0.86  Mil  BTU/Yr  Added  Load 


Losses  from  Circulating  Domestic  Hot  Water  Systems 

Heat  loss  calculations  are  based  on  takeoffs  from  building  plans,  field  inspections  of 
piping  condition  and  DHW  temperature.  Heat  losses  are  determined  from  Figure  8-47, 
/^chitects  and  Engineers  Guide  to  Energy  Consenration  in  Existing  Buildings,  February 
1980,  U.S.  DOE. 


Building  120 


Pipe 

Dia 

Length 

LF 

Effective 
Insul  IN 

DHW 

Temp 

Heat  Loss 
BTUH/10 

Total  Loss 
Mil  BTU/Y 

1/2 

90 

1 

140 

87 

6.9 

3/4 

90 

1 

140 

88 

6.9 

Building  1i 

>8 

Pipe 

Length 

Effective 

Dia 

LF 

Insul  IN 

3 

20 

1 

140 

363 

2 

90 

1 

140 

175 

1-1/2 

118 

1 

140 

138 

1 

88 

1 

140 

100 

HBEI 

3/4 

270 

1 

120 

75 

Pipes  in  chases  and  above  ceiling;  assume  temperature  is  80  Degrees  F .  Adjust  above  values  by 
factor  based  on  68  Degrees  F  ambient  temperature  for  above  values: 


Factor  (1 40  -  80)  /  (1 40  -  68)  = 


0.83 


Building  178 


Pipe 

Length 

Effective 

DHW 

Heat  Loss 

Total  Loss 

Dia 

LF 

Insul  IN 

Temp 

BTUH/10 

Mil  BTU/Y 

3/4 

200 

1 

110 

4d 

8.3 

1/2 

200 

1 

90 

45 

7.9 

Pipes  in  chases  and  above  ceiling;  assume  temperature  is  80  Degrees  F.  Adjust  above  values  by 
factor  based  on  68  Degrees  F  ambient  temperature  for  above  values: 

Factor  (110  -  80)  /  (110  -  68)  =  0.71 


Buildings  205, 207  &  208 


Pipe 

Dia 

Length 

LF 

Effective 
Insui  IN 

DHW 

Temp 

Heat  Loss 
BTUH/10 

Total  Loss 
Mil  BTU/Y 

1 

180 

1 

140 

100 

15.8 

3/4 

180 

1 

140 

75 

11.8 

1/2 

90 

1 

140 

87 

6.9 

3/4 

150 

1 

120 

75 

9.9 

1/2 

150 

1 

120 

50 

6.6 

Pipes  in  chases  and  above  ceiling;  assume  temperature  is  80  Degrees  F.  Adjust  above  values  by 
factor  based  on  68  Degrees  F  ambient  temperature  for  above  values: 


Factor  (1 40  -  80)  /  (1 40  -  68)  =  0.83 


Note:  Buildings  207  and  208  DHW  pipe  insulation  repairs  are  needed  for  1 0  LF  of  2-inch  supply 
and  3/4  inch  return  piping. 


Additional  heat  losses  from  these  pipes  are: 
Supply  @140  Deg  F,  2-inch  Pipe 
Return  @  120  Deg  F,  3/4-inch  Pipe 
Total  Heat  Losses 


1,110 

BTUH/10LF  Bare 

180 

390 

BTUH/10LF  Bare 

75 

1.500 

■  BTUH/10LF  Bare 

13.14 

BTUH/10LF  1-inch  in 
BTUH/IOLFI-inchin 
Mil  BTU/Yr  Added  Lo 


Building  229 


Pipe 

Dia 

Length 

LF 

Effective 
Insui  IN 

DHW 

Temp 

Heat  Loss 
BTUH/10 

Total  Loss 
Mil  BTU/Y 

1 

180 

1 

130 

90 

14.2 

3/4 

180 

1 

130 

80 

12.6 

1/2 

90 

1 

130 

60 

4.7 

3/4 

150 

1 

110 

48 

6.3 

1/2 

150 

1 

110 

47 

6.2 

Pipes  in  chases  and  above  ceiling;  assume  temperature  is  80  Degrees  F .  Adjust  above  values  by 
factor  based  on  68  Degrees  F  ambient  temperature  for  above  values: 

Factor  (1 30  -  80)  /  (130  -  68)  =  0.81 

Note:  Building  229  DHW  pipe  insulation  repairs  are  needed  for  10  LF  of  2-inch  supply  and  3/4  inch 
return  piping. 


940  BTUH/10LFBare 
320  BTUH/10LFBare 
1,260  BTUH/IOLFBare 


170  BTUH/IOLFI-inchin 
48  BTUH/10LF  1-inchln 
11.04  Mil  BTU/Yr  Added  Lo 


Additional  heat  losses  from  these  pipes  are: 
Supply  @  130  Deg  F,  2-inch  Pipe 
Return  @110  Deg  F,  3/4-inch  Pipe 


Total  Heat  Losses 


Building  230 


Pipe 

Dia 

Length 

LF 

Effective 
Insul  IN 

DHW 

Temp 

Heat  Loss 
BTUH/10 

Total  Loss 
Mil  BTU/Y 

1 

180 

1 

129 

89 

14.0 

3/4 

180 

1 

129 

79 

1^5 

1/2 

90 

1 

129 

59 

4.7 

3/4 

150 

1 

109 

47 

6.2 

1/2 

150 

1 

109 

46 

6.0 

Pipes  in  chases  and  at>ove  ceiling;  assume  temperature  is  80  Degrees  F.  Adjust  above  values  by 
factor  based  on  68  Degrees  F  ambient  temperature  for  above  values: 

Factor  (1 29  -  80)  /  (129  -  68)  =  0.80 

Note:  Building  230  DHW  pipe  insulation  repairs  are  needed  for  1 0  LF  of  2-inch  supply  and  3/4  inch 
return  piping. 


Additional  heat  losses  from  these  pipes  are: 
Supply  @129  Deg  F,  2-inch  Pipe 
Return  @  109  Deg  F.  3/4-inch  Pipe 
Total  Heat  Losses 


939 

BTUH/IOLFBare 

169 

319 

BTUH/IOLFBare 

47 

1,258 

BTUH/IOLF  Bare 

11.02 

BTUH/IOLFI-inchin 
BTUH/10LF  1-inch  In 
Mil  BTU/Yr  Added  Lo 


Building  206 


Pipe 

Dia 

Length 

LF 

Effective 
Insul  IN 

DHW 

Temp 

Heat  Loss 
BTUH/10 

Total  Loss 
Mil  BTU/Y 

2 

300 

1 

140 

175 

46.0 

1-1/2 

25 

1 

140 

138 

3.0 

1 

30 

1 

140 

100 

2.6 

3/4 

170 

1 

140 

88 

13.1 

2 

250 

1 

120 

110 

24.1 

Pipes  in  chases  and  above  ceiling;  assume  temperature  is  80  Degrees  F.  Adjust  above  values  by 
factor  based  on  68  Degrees  F  ambient  temperature  for  above  values; 

Factor  (140 -80)/ (140- 68)  =  0.83 


Building  210 


Pipe 

Dia 

Length 

LF 

Effective 
insul  IN 

■Q2Q9|| 

Heat  Loss 
BTUH/10 

Total  Loss 
Mil  BTU/Y 

2 

10 

1 

140 

175 

1.5 

1-1/2 

66 

1 

140 

138 

8.0 

1-1/4 

45 

1 

140 

115 

4.5 

1 

69 

1 

140 

100 

6.0 

3/4 

204 

1 

140 

88 

15.7 

1/2 

195 

1 

120 

87 

14.9 

1/2 

273 

1 

120 

50 

12.0 

Pipes  in  chases  and  above  ceiling;  assume  temperature  is  80  Degrees  F.  Adjust  above  values  by 
factor  based  on  68  Degrees  F  ambient  temperature  for  above  values: 

Factor  (140  -  80)  /  (140  -  68)  =  0.83 


Building  238 


Pipe 

Dia 

Length 

LF 

Effective 
Insul  IN 

Kg™ 

Heat  Loss 
BTUH/10 

Total  Loss 
Mil  BTU/Y 

1-1/2 

30 

VHTHW 

185 

1-1/4 

40 

VHTHW 

150 

1 

34 

VHTHW 

160 

122 

3/4 

57 

VHTHW 

160 

110 

1 

20 

V  HTW 

122 

74 

1.3 

3/4 

174 

V  HTW 

122 

76 

11.6 

3/4 

70 

V  HWR 

102 

35 

2.1 

1/2 

54 

V  HWR 

102 

30 

1.4 

Pipes  in  chases  and  above  ceiling;  assume  temperature  is  80  Degrees  F.  Adjust  above  values  by 
factor  based  on  68  Degrees  F  ambient  temperature  for  above  values: 


Load  Mil  BTU/Yr 


Factor  (1 60  -  80)  /  (1 60  -  68)  = 
Factor  (122  -  80)  /  (122  -  68)  = 
Factor  (1 02  -  80)  /  (1 02  -  68)  = 


0.87 

0.78 

0.65 


Note:  Building  238  DHW  pipe  insulation  repairs  are  needed  for  10  LF  of  1-inch  supply 
piping. 


m 


Additional  heat  losses  from  these  pipes  are: 
Supply  @122  Deg  F,  1-inch  Pipe 
Total  Heat  Losses 


800  BTUH/IOLF  Bare 


74  BTUH/IOLF  1 -inch  In 
7.01  Mil  BTU/Yr  Added  Lo 


Building  290 


pjr^  Length  I  Effective  I  DHW  I  Heat  Loss  Total  Loss 

jjia  LF _ Insul  IN  Temp  BTlJH/10  Mil  BTU/Y 

- 3/4  60"  1  135  84  4.4 

3/4  I  60  I  11  115  I  62  I  3.2 

Pipes  in  chases  and  above  ceiling;  assume  temperature  is  80  Degrees  F.  Adjust  above  values  by 
factor  based  on  68  Degrees  F  ambient  temperature  for  above  values: 

Factor  (135  -  80)  /  (135  -  68)  =  0.82 

Note:  Building  290  DHW  pipe  insulation  repairs  are  needed  for  15  LF  of  3/4-inch  supply 


Additional  heat  losses  from  these  pipes  are: 
Supply  @  135  Deg  F.  3/4-inch  Pipe 
Total  Heat  Losses 


600  BTUH/10LF  Bare 


84  BTUH/IOLFI-inchIn 
7.88  Mil  BTU/Yr  Added  Lo 


Building  295 


Pipe 

Dia 

Length 

LF 

Effective 
Insul  IN 

DHW 

Temp 

2 

270 

1 

128 

1-1/2 

300 

1 

128 

1-1/4 

330 

1 

128 

1 

45 

1 

128 

3/4 

320 

1 

108 

Heat  Loss  Total  Loss 
BTUH/10  Mil  BTU/Y 


Pipes  in  chases  and  above  ceiling;  assume  temperature  is  80  Degrees  F.  Adjust  above  values  by 
factor  based  on  68  Degrees  F  ambient  temperature  for  above  values: 


Load  Mil  BTU/Yr 


Factor  (128  -  80)  /  (128  -  68)  = 
Factor  (108  -  80)  /  (108  -  68)  = 


Note:  Building  295  DHW  pipe  insulation  repairs  are  needed  for  10  LF  of  2-inch  suppiy 
piping. 


Additional  heat  losses  from  these  pipes  are: 
Suppiy  @128  Deg  F,  2-inch  Pipe 
Total  Heat  Losses 


915  BTUH/10LF  Bare 


165  BTUH/10LF  1-inch  In 
8.02  Mil  BTU/Yr  Added  Lo 


Bunding  642 

Pipe  I 

Dia  _ 

1-1/2 

1-1/2 


Length  I  Effective  DHW  Heat  Loss  Total  Loss 
LF  Insul  IN  Temp  BTUH/10  Mil  BTU/Y 
94  1  130  120  9.9 

94  1  110 _ 70  5.8 


s 


PROCESS  ELECTRIC  ENERGY  USE  SUMMARY 


Usage  Code  2;  Shops  &  Warehouses 

Shops  typically  have  one  small  office  of  about  300  to  500  SF  area.  It  Is  assumed  that 
each  is  fitted  with  a  300  SF  office.  Energy  use  from  the  office  is,  thus: 

272  kW-Hr/Yr  for  offices 

Typical  (10,000  SF)  shop-type  equipment  consumes  about  4,000  kW-Hr/Yr. 

Process  energy  use  for  shops  is,  thus  0.43  kW-Hr/SF-Yr 

Warehouses  do  not  consume  significant  process  energy,  but  are  equipped  with  small 
offices  simiiar  to  shops.  Process  energy  use  in  warehouses  is,  thus: 

Process  energy  use  for  warehouses  i  0.03  kW-Hr/SF-Yr 

Usage  Code  3;  Barracks  &  Quarters  without  Dining 

A  typical  50-PN  barracks  without  dining  consumes  about  20,000  kW-Hr/Yr  of  process 
energy.  Loads  satisfied  include  vending  machines,  watr  coolers,  stereos, 
refrigerators,  washing  machines  and  dryers,  televisions  and  various  small  appliances. 

Annual  process  energy  400  kW-Hr/PN-Yr 

Usage  Code  4:  Barracks  &  Quarters  with  Dining 

Energy  use  is  the  same  as  for  Usage  Code  3,  except  that  cooking  process  energy  must  be 
added.  See  Usage  Code  7  Dining  Facilities,  for  the  cooking  energy  component  of  process 
energy  usage. 

Usage  Code  5;  Recreation  Facilities  &  Gyms  without  Bathing 

Typically,  these  facilities  are  equipped  with  a  small  office,  and  minimal  other  process 
type  electrical  equipment.  (No  saunas  are  in  operation  at  Fort  Hunter-Liggett.) 

Annual  process  energy  0.91  kW-Hr/SF-Yr 

Usage  Code  5.1 :  Recreation  Facilities  &  Gyms  with  Bathing 

Process  energy  use  is  the  same  as  for  Usage  Code  5.  Domestic  hot  water  (DHW) 
bathing-energy  use  is  addressed  in  baseline  DHW  use  calculations. 

Usage  Code  6:  Theaters  &  Community  Facilities 

The  single  theater  at  Fort  Hunter  Liggett  operates  3  days  per  week  for  a  period  of 
about  6  hours.  Projector  equipment  load  is  estimated  at  1  kW.  A  small  office  of  about 
300  SF  will  consume  energy  proportional  (3  Days  to  %  Days)  to  a  small  office  as 
described  above. 

Annual  process  energy  1,058  kW-Hr/Yr,  including  projection  equipment 


Annual  process  energy  244  kW-Hr/Yr 

(two  X  300  SF  Office  equivalent) 


PROCESS  ELECTRIC  ENERGY  USE  SUMMARY 


Usage  Code  7:  Dining  Facilities 

Consolidated  Dining  Facilities  (mess  halls):  Value  is  besed  on  results  of  metering 
several  large  Dining  Facilities  of  a  similar  size.  The  value  shown  below  includes  all 
process  energy  consumption,  including  cooking. 

Annual  process  energy  0.90  kW-Hr/Meal,  ail  electric  cooking 

Usage  Code  8:  Base  Exchanges  &  Stores 

Base  exchanges  and  retail  type  stores  consume  electric  power  for  administrative  office 
areas,  at  check-out  stands,  for  water  coolers,  vending  machines  and  for  product 
refrigeration.  Some  facilities  also  have  snack  bars. 

Annual  process  energy  1 .70  kW-Hr/SF-Yr 

Annual  Cooking  proce  1 .50  kW-Hr/Meal,  all  electric  cooking 

Usage  Code  8.1 :  Commissaries: 

Commissaries  consume  electric  power  for  administrative  office 

areas,  at  check-out  stands,  for  water  coolers,  vending  machines  and  for  product 

refrigeration.  Some  facilities  also  have  snack  bars. 

Annual  process  energy  3.50  kW-Hr/SF-Yr 

Annual  Cooking  proce  1 .50  kW-Hr/Meal,  all  electric  cooking 

Usage  Code  9:  Clubs,  Officers  &  NCO,  etc. 

Cooking  Energy  Use:  Value  is  based  on  results  of  metering  several  clubs  and  snack 
bars  of  a  similar  size  and  configuration.  The  value  shown  below  includes  all  process 
energy  consumption,  including  cooking. 

Cooking  process  ener  1.50  kW-Hr/Meal,  all  electric  cooking 

Non-cooking  Energy  Use:  Clubs  contain  small  offices,  vending  machines,  coolers  and 
video  games.  Values  are  based  on  take-offs  from  several  officers  and  NCO  clubs  similar 
to  those  at  Fort  Hunter  Liggett. 

Non-cooking  process  2.00  kW-Hr/SF-Yr 

Usage  Code  1 0:  Family  Housing 

Process  energy  use  for  family  housing  units  is  based  on  metering  numerous  units  and 
take-offs  of  equipment  and  furnishings.  The  annual  value  provided  includes  cooking 
energy  consumption  for  propane  burning  stoves  and  ovens  in  kitchens. 

Family  Housing  Unit  pr  5,900  kW-Hr/Yr  Electric  Power 

10.5  Mil  BTU/Yr  Propane  Use 


Usage  Code  1 1 :  Schools 


There  are  no  schools  identified  in  this  EEAP. 


PROCESS  ELECTRIC  ENERGY  USE  SUMMARY 


Usage  Code  1 1 ,3:  Child  Development  Centers 

Process  energy  consumption  for  Chiid  Deveiopment  Centers  includes  administrative  office 
equipment,  including  copying  machines,  cooking  snacks  and  meals  for  the  children.  For 
the  purposes  of  estimating  process  energy  use,  one  300  SF  size  office  is  assumed, 
including  copy  machine.  Meals  are  prepared  using  an  all-electric  kitchen  at  about  the 
same  efficiency  as  recorded  for  Usage  Code  9  above. 

Non-cooking  process  272  kW-Hr/Yr 

Cooking  process  ener  0.90  kW-Hr/Meal,  all  electric  cooking 

Usage  Code  12:  Clinics  (w/o  Beds) 

There  are  no  Clinics  without  beds  in  this  EEAP. 

Usage  Code  12.1 :  Hospitals  &  Clinics  with  Beds 

Non-cooking  process  3.40  kW-Hr/SF-Yr 

Cooking  process  ener  0.90  kW-Hr/Meal,  all  electric  cooking 

Special,  Significant  Process  Loads 

Building  80  Post  Exchange: 

Refrigeration  Equipment:  24.2  kW  approx  connected  load 

4,000  approx  full  Load  Hours 
96,626  kWH/Yr 

Building  121  Bowling  Center: 

Pin  Setting  Equipment  load  is  about:  2.6  kWH/Yr-SF 

Energy  use  based  on  detauled  studies  of  similar  Army  facilities. 

Building  182  Commissary: 

Refrigeration  Equipment: 

40.6  kW  approx  connected  load 
4,000  approx  full  Load  Hours 
162,282  kWH/Yr 

Building  238  TEXCOM  HQ  Building  /  Photo  Lab: 

46.2  kW  Panel  Load  Fata 
0.57  Diversity  Factor  @  Panel  Rating 
0.30  Usage  Diversity  Assumed 
2,080  Hours  per  Year 
16,425  kWH/Yr 

Building  301  ADP  Building: 

1 88.5  kW  Connected  Load  @  Equipment  List 
0.30  Usage  Diversity  Assumed 
8,760  Hours  per  Year 
495,272  kWH/Yr 
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APPENDIX  C 
WEATHER  DATA 


Weather  data  is  required  for  building  heating,  ventilating  and  air  conditioning  (HVAC) 
analyses  and  designs.  The  Army’s  Engineering  Weather  Data  Technical  Manual  (TM  5-785) 
lists  heating  and  cooling  system  design  data  for  Fort  Hunter-Liggett,  California  (FHL).  Design 
data  extracted  from  this  TM  appears  as  Table  C-1. 

C.l  Development  of  Hourly  Temperature  Data  for  Fort  Hunter-Liggett. 

Bin  type  temperature  data,  provided  in  TM  5-785  for  many  locations,  is  not  available 
for  FHL.  This  type  of  data  is  required  to  accurately  model  building  HVAC  system 
energy  consumption  for  existing  conditions  and  for  energy  savings  modifications  to  be 
evaluated. 

Available  meteorological  data  is  evaluated  and  adjusted  to  synthesize  a  useable  data 
base  for  FHL.  Data  sources  used  in  this  development  include: 

(1)  TM  5-785  U.S.  Army  Engineering  Weather  Data  Technical  Manual:  Design 
heating  and  cooling  data  and  annual  Heating  Degree-Days  (H-DD/Yr)  for  FHL 
and  for  Camp  Roberts  (near  Paso  Robles)  are  used.  Refer  to  Table  C-1. 

(2)  Trane  Corporation  weather  data  for  Paso  Robles  California:  Temperature  data 
is  available  for  use  with  the  Trane  Trace  HVAC  computer  simulation  program. 
This  data  is  provided  in  the  form  of  hourly  dry  and  wet  bulb  temperatures  for  a 
typical  day  of  each  month.  Paso  Robles  data,  the  closest  location  for  which 
reliable  hourly  weather  data  is  available,  is  used  as  the  basis  for  the  synthesis  of 
a  day’s  hourly  data  for  FHL. 

(3)  Historical  average  daily  minimum  and  maximum  temperatures  for  FHL:  This 
data  is  provided  by  the  TECOM  Atmospheric  Sciences  Division,  Hunter-Liggett 
Meteorological  Team.  This  data  is  based  on  almost  30  years  of  records  beginning 
in  1964  and  continuing  through  the  present. 

The  purpose  of  this  project  is  to  reduce  energy  use.  Accurate  calculation  of  energy 
use  by  building  HVAC  systems  requires  site-specific  meteorological  data.  Adjustments 
are  made  to  Paso  Robles  hourly  temperature  data  to  synthesize  a  record  for  FHL 
Temperatures  are  adjusted  until  calculated  H-DD/Yr  based  on  average  daily 
temperatures  match  the  H-DD/Yr  listed  in  TM  5-785  for  FHL.  The  procedure  used 
for  this  synthesis  is  summarized  below: 

(1)  Calculated  65  degree  F  based  H-DD/Yr  using  hourly  temperature  data  for  Paso 
Robles:  3,540  H-DD/Yr  @  hourly  temperatures,  1  day  per  month. 
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(2)  Calculated  65  degree  F  based  H-DD/Yr  using  average  daily  temperatures  for 
Paso  Robles:  2,898  H-DD/Yr  @  average  daily  temperatures,  1  day  per  month. 

(3)  Compared  calculated  H-DD/Yr  for  Paso  Robles  results  to  H-DD’s  listed  in  TM 
5-785  for  Camp  Roberts  (very  close  to  Paso  Robles)  and  found  that  H-DD’s 
calculated  from  average  daily  temperatures  match  those  listed  in  TM  5-785  for 
Camp  Roberts:  Camp  Roberts  has  2,890  H-DD/Yr  @  TM  5-785. 

(4)  Adjusted  Paso  Robles  hourly  temperatures  at  and  below  65  degrees  until 
H-DD/Yr  calculated  based  on  average  daily  temperatures  matches  the  H-DD’s 
listed  in  TM  5-785  for  FHL: 

FHL  3,332  H-DD/Yr  @  TM  5-785 

FHL  3,289  H-DD/Yr  @  average  daily  temperatures  (-1.3%  of  TM  value) 

FHL  4,026  H-DD/Yr  @  hourly  temperatures,  1  day  per  month. 

(5)  Compared  data  sources  available  to  synthesized  hourly  temperatures  for  each 
month  by  plotting  results.  Refer  to  Figures  C-1  through  C-8. 

(6)  Adjusted  Paso  Robles  wet  bulb  temperatures  for  the  synthesized  FHL  data  to 
match  the  profile  shown  for  Paso  Robles.  Results  are  plotted  on  Figures  C-2 
through  C-8. 

The  comparison  of  synthesized  weather  data  to  records  at  FHL  and  Paso  Robles 
shown  on  Figure  C-1  indicates  that  synthesized  temperature  data  are  reasonable. 

Note  that  cooling  season  temperatures  (above  about  70  degrees  F)  are  not  adjusted 
from  the  Paso  Robles  data.  No  measure  of  cooling  degree  days  (or  hours)  is  available 
for  FHL  from  TM  5-785  upon  which  to  base  an  adjustment  calculation.  Based  on 
inspection  of  sununer  (cooling)  season  design  and  criteria  temperatures  shown  on 
Table  C-1,  cooling  requirements  are  about  equivalent  for  Camp  Roberts  and  FHL 

C.2  Daily  Degree-Hour  Schedules. 

Hourly  schedules  are  developed  for  use  in  analyses  of  energy  savings  calculations  for 
both  heating  and  cooling  seasons.  Hourly  schedules  will  allow  energy  use  calculations 
to  be  tailored  to  an  individual  buildings  specific  operating  schedule. 

The  schedules  are  shown  on  Tables  C-2  through  C-5  for  heating  and  for  cooling 
degree-hours.  Calculations  use  degree-hours  rather  than  degree-days. 
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Figure  C-6.  Synthesized  Wieather  Data  For  October. 
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Table  C-1.  Design  Weather  Data  from  TM  5-785. 
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APPENDIX  D 
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ECO 

No.  ECO  Description 

Architectural 

A1  Caulk  and  Weatherstrip 

A2  Install  Double  Glazing 

A3  Insulate  Exterior  Walls 

A4  Insulate  Ceilings/Roofs 

A5  Install  Solar  Film 

A6  Reduce  Glass  Area 

A7  Install  Shading  Devises 

HVAC 

B1  Install  Load  Shedding  System  (Local  Controllers) 

B2  Shade  Condensers  From  Direct  Sunlight 

B3  Insulate  Ductwork 

B4  Insulate  Piping  and  Fittings 

B5  Install  Outside  Air  Temperature  Reset 

B6/B7  Install  Time  Clocks  and  Provide  Night  Set  Back/Setup 

B8  Replace  Inefficient  Chillers 

B9  Install  Heat  Recovery  System 

BIO  Install  Automatic  Draft  Damper  Controls  on  Space  Heating  Equipment 
Bll  Install  Economizer  Cycle 

B12  Install  Boiler  Ojq^gen  Trim  Controls  and  Revise  Controls 

B13  Install  Evaporative  Precoolers 

B14  Install  Multizone  Controls 

B15  Retrofit  to  Variable  Air  Volume 

B16  Automate  Summer/Winter  Switchover  (See  B6/B7) 

B17  Relocate  Transformer 

B18  Add  Zone  Optimizer  to  Reheat  Systems 

B19  Add  Deadband  Controls  (See  B6/B7) 

B20  Consolidate  Food  Storage 

B21  Replace  Inefficient  Boiler  or  Burner 
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ECO 

No.  ECO  Description 

DOMESTIC  HOT  WATER 

Cl  Reduce  Hot  Water  Temperatures 

C2  Insulate  Hot  Water  Pipes 

C3  Insulate  Hot  Water  Storage  Tanks 

C4  Install  Electrical  Ignitors  in  Gas  Hot  Water  Heaters 

C5  Install  Aerators/Flow  Restrictors  in  Lavatories  and  Showers 

C6  Use  Cold  Water  for  Laimdering 

C7  Replace  Electric  Booster  for  Garbage  Can  Washer 

C8  Recover  Heat  From  Dishwasher  Hot  Water 

C9  Install  Automatic  Draft  Damper  Controls  on  DHW  Heaters 

TJGHITNG  AND  ELECTRICAL 

D3  Retrofit  Exterior  Lighting  With  HPS  Fixtures 

D4  Replace  Incandescent  Lighting  With  Fluorescent 

D5  Install  Electronic  Ballasts  and  T8  Lamps 
D8  Improve  Power  Factor 

D9  Replace  Motors  With  High  Efficiency  Units 

DIO  Install  FM  Radio  EMCS 
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AVERAGE 

4. 

CASEMENT/STEEL 

STEEL 

NO 

AVERAGE 

5. 

ALL 

WOOD 

NO 

LOOSE 

DOUBLE  HUNG 

STEEL 

NO 

AVERAGE 

©  TMT -^6^^  /4oajt*c.- MBAaJ 
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Unit  prices  for  caulking  are  based  on  the  1993  Means  Construction  Cost  Estimating  Guide 
and  are  actually  a  little  lower  than  the  lowest  unit  cost  provided  by  Means.  In-house  forces 
are  not  available  to  perform  these  tasks  according  to  DEH  at  Fort  Hunter  Liggett. 


FORM  lOM/8 


ECO  A1  INSTALL  WEATHER  STRIPPING  AND  CAULK  AROUND  OPENINGS 


Bldg  131  Openings 
Description  No.  Ea 

L 

H 

Crack  LF  Caulk  LF 

Window 

14 

28 

48 

233 

177 

Window 

1 

135 

30 

30 

28 

Door 

2 

3 

7 

5 

3 

Total 

268 

208 

Bldg  Floor  SF: 

998 

LF/SF 

0.27 

0.21 

Bldg  6  Openings 

Description  No.  Ea 

L 

W 

Crack  LF  Caulk  LF 

Window 

6 

32 

48 

104 

80 

Window 

2 

20 

20 

17 

13 

Window 

6 

25 

33 

75 

58 

Door 

3 

3 

7 

7 

5 

Total 

202 

156 

Bldg  Floor  SF: 

1,090 

LF/SF 

0.20 

0.16 

Average,  Bldg  6  &  1 31 

LF/SF 

0.24 

0.18 

These  factors  used  for  bldgs 

124,149,79 

Bldg  81  Openings 

Description  No.  Ea 

L 

W 

Crack  LF  Caulk  LF 

Door 

4 

44 

86 

115 

87 

Door 

1 

36 

86 

28 

20 

Door 

1 

72 

86 

34 

26 

Total 

176 

133 

Bldg  101  Openings 

Description  No.  Ea 

L 

W 

Crack  LF  Caulk  LF 

Door  C 

1 

78 

75 

26 

26 

Door  E 

1 

102 

120 

37 

37 

DoorH 

1 

88 

99 

31 

31 

Window  D 

2 

84 

96 

0 

60 

Window  G 

4 

64 

63 

106 

85 

Total 

199 

238 

Window  F 

3 

102 

120 

141 

111 

Window  G 

2 

64 

63 

53 

42 

Window  J 

2 

86 

96 

77 

61 

Total 

271 

214 

DoorK 

18 

36 

84 

360 

360 

Window  A 

16 

67 

84 

515 

403 

Window  L 

4 

84 

84 

112 

112 

Window  M 

8 

24 

48 

128 

96 

4-/ 

4_)c>i  !4- 


ECO  A1  INSTALL  WEATHER  STRIPPING  AND  CAULK  AROUND  OPENINGS 


Window  N 

12 

46 

36 

200 

164 

Window  0 

6 

48 

30 

93 

78 

Total 

1,408 

1,213 

Bldg  1 20  Openings 

Description 

No.  Ea 

L 

W 

Crack  LF  Caulk  LF 

Window  A 

5 

45 

30 

New 

63 

Window  B 

1 

95 

75 

New 

28 

DoorC 

13 

36 

79 

New 

249 

Door  D 

1 

36 

83 

New 

20 

Window  E/F 

7 

66 

28 

New 

110 

Roll-up  Dr  G 

3 

150 

138 

N/A  Not 

Conditione 

Window  H 

4 

46 

54 

New 

67 

Window  1 

1 

64 

80 

New 

24 

Window  J 

4 

72 

35 

New 

71 

Dbl  Door  K 

1 

36 

84 

New 

20 

Door  L 

1 

60 

84 

New 

24 

Total 

0 

676 

Bldg  127  Openings 

Description 

No.  Ea 

L 

W 

Crack  LF  Caulk  LF 

Windows 

12 

66 

30 

222 

192 

Doors 

2 

36 

84 

40 

40 

Total 

262 

232 

Bldg  128  Openings 

Description 

No.  Ea 

L 

W 

Crack  LF  Caulk  LF 

Windows 

52 

60 

48 

New 

936 

Doors 

26 

36 

84 

New 

520 

Total 

0 

1,456 

Bldg  146  Openings 

Description 

No.Ea 

L 

W 

Crack  LF  Caulk  LF 

Sliding  Wind 

4 

66 

33 

77 

66 

Personnel  D 

2 

36 

84 

40 

40 

Sliding  Door 

1 

1120 

96 

203 

203 

Total 

320 

309 

Bldg  161  thru  167  Openings 

Description 

No.  Ea 

L 

W 

Crack  LF  Caulk  LF 

Sliding  Wind 

20 

48 

30 

310 

260 

Personnel  D 

2 

36 

84 

40 

40 

Total 

New 

300 

/ECC 

f  o 


Bldg  186  Openings 


ECO  A1  INSTALL  WEATHER  STRIPPING  AND  CAULK  AROUND  OPENINGS 


A  ^ 


Description 

No.  Ea 

L 

W 

Crack  LF  Caulk  LF 

Sliding  Wind 

10 

60 

48 

NA 

180 

Personnel  D 

4 

60 

96 

NA 

104 

Total 

NA 

284 

Bldg  1 86  Openings 

Description 

No.  Ea 

L 

W 

Crack  LF  Caulk  LF 

Window  5 

1 

48 

70 

NA 

20 

Window  6 

1 

48 

216 

NA 

44 

Window  4 

6 

36 

66 

NA 

102 

Window  3 

2 

18 

54 

NA 

24 

Door  1 

1 

72 

96 

NA 

28 

Door  3 

2 

36 

84 

NA 

40 

Window  2 

4 

72 

72 

NA 

96 

Door  2 

1 

36 

84 

NA 

20 

Door  20 

1 

72 

96 

NA 

28 

Total 

NA 

402 

Bldg  186  Openings 

Description 

No.  Ea 

L 

W 

Crack  LF 

Caulk  LF 

Window  A 

2 

32 

60 

Good  Co 

31 

Window  B 

3 

30 

41 

46 

36 

Door  C 

1 

32 

84 

19 

19 

Door  D 

2 

64 

84 

63 

49 

Window  E 

6 

64 

48 

136 

112 

Total 

264 

247 

Bldg  205,  207,  208,  229  &  230  Openings 

Description 

No.  Ea 

L 

W 

Crack  LF  Caulk  LF 

Sliding  Wind 

100 

24 

72 

2,200 

1,600 

Single  Door 

9 

3 

84 

131 

131 

Double  Door 

2 

60 

84 

62 

48 

Total 

2,393 

1,779 

Bldg  241  Openings 

Description 

No.  Ea 

L 

W 

Crack  LF  Caulk  LF 

S  Wall  Door 

1 

72 

84 

33 

26 

WWall  Wind 

1 

84 

36 

23 

20 

WWall  Door 

1 

60 

84 

31 

24 

N  Wall  Door 

1 

36 

84 

20 

20 

N  Wall  Door 

1 

72 

84 

33 

26 

E  Wall  Door 

1 

216 

180 

66 

66 

E  Wall  Door 

2 

72 

84 

52 

52 

E  Wall  Door 

1 

36 

84 

20 

20 

Total 


278 


254 


ECO  A1  INSTALL  WEATHER  STRIPPING  AND  CAULK  AROUND  OPENINGS 


Bldg  252  Openings 


Description 

No.  Ea 

L 

W 

Crack  LF  Caulk  LF 

F  Window 

0 

72 

60 

0 

0 

B  Window 

0 

96 

72 

0 

0 

C  Window 

0 

48 

72 

0 

0 

D  Window 

7 

40 

60 

152 

117 

E  Window 

0 

32 

72 

0 

0 

Door  -  Dbl 

3 

60 

86 

95 

73 

Door  -  Singl 

5 

36 

86 

102 

102 

Total 

348 

291 

Bldg  256  Openings 
Description  No.  Ea 
F  Window  0 

B  Window  0 

C  Window  0 

D  Window  1 2 

E  Window  1 

Door  -  Dbl  0 

Door  -  Singl _ ^ 

Total 

Bldg  259  Openings 
Description  No.  Ea 
F  Window  1 6 

B  Window  2 

C  Window  2 

D  Window  0 

E  Window  0 

Door  -  Dbl  3 

Door -Singl  10 
Total 

Bldg  290  Openings 
Description  No.  Ea  L  W  Crack  LF  Caulk  LF 


A  Window 

4 

70 

34 

81 

69 

B  Door  -  Sin 

3 

36 

84 

60 

60 

C  Door  -  Dbl 

4 

72 

84 

132 

104 

D  Window 

1 

48 

30 

16 

13 

E  Window 

1 

48 

36 

New 

14 

Total 

288 

260 

L  W  Crack  LF  Caulk  LF 


72 

60 

432 

352 

96 

72 

68 

56 

48 

72 

52 

40 

40 

60 

0 

0 

32 

72 

0 

0 

60 

86 

95 

73 

36 

86 

203 

203 

850 

724 

L 

W 

Crack  LF  Caulk  LF 

72 

60 

0 

0 

96 

72 

0 

0 

48 

72 

0 

0 

40 

60 

260 

200 

32 

72 

23 

17 

60 

86 

0 

0 

36 

86 

41 

41 

324 

258 

Ed.O  At 
s fg'A-  ^  / 


Bldg  291  Openings 
Description  No.  Ea 


L  W  Crack  LF  Caulk  LF 


ECO  A1  INSTALL  WEATHER  STRIPPING  AND  CAULK  AROUND  OPENINGS 


A  Window 

1 

60 

48 

22 

18 

B  Door  -  Dbl 

1 

72 

84 

33 

26 

C  Door  -  Sin 

1 

36 

84 

20 

20 

D  Roll-up  Do 

2 

144 

144 

96 

96 

Total 

171 

160 

Bldg  295  Openings 

Description 

No.  Ea 

L 

W 

Crack  LF  Caulk  LF 

Dbl  Hng  Met 

91 

72 

63 

2,525 

2,048 

Door  -  Dbl 

2 

60 

84 

62 

48 

Door-Single 

9 

36 

84 

180 

180 

Total 

2,767 

2,276 

ENERGY  SAVINGS  CALCULATION: 

Energy  savings  are  determined  per  linear  foot  of  crack  in  the 
preceding  hand  calculations.  The  energy  savings  per  LF  of  crack 
is  estimated  at:  2.3  CFM/LF  crack 


Energy  savings  will  actually  be  only  1/2  of  this  amount  due  to 
conservation  of  maiss:  infiltrating  exterior  air  displaces 
conditioned  air.  Thus,  infiltration  may  come  in  one  side  of  the 
building  while  exfiltration  occurs  on  the  other  side. 


For  weatherstripping,  thus,  assume: 


1.15  CFM/LF  crack 


Heating  energy  is  lost  between  the  temperature  of  the  outside 
air  and  the  conditioned  air.  Assume  conditioned  space  is  at  72 
Degrees,  the  heat  losses  are  a  function  of  the  building 
schedule. 
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Life  Cycle  Cost  Analysis  Summary  eco  a-i 

Energy  Conservation  Investment  Program  (EClP)  Sheet  14  of  i4 


Location:  Fort  Hunter  Liggett,  California  Region  No.  4 

Project  Titie:  Cauik  and  Weatherstrip  Doors  and  Windows 
Discrete  Portion  Name:  ECO#  A-1 

Analysis  Date:  March  1993  Economic  Life:  5  YEARS 


Project  No .  1 6-403-1 0 
Fiscal  Year  FY96 

Preparer:  KELLER  &  GANNON 


1  ■  Investment  Costs _ _ 

A.  Construction  Costs 

B.  SlOH  • 

C.  Design  Cost 

D.  Total  Cost  (1A-I-1B+1C) 

E.  Salvage  Value  of  Existing  Equipment 

F.  Pubiic  Utility  Company  Rebate 

G.  Total  Investment  (1D-1E-1F) 


$138,215 

$7,602 

$8,293 


$154,110 


2.  Energy  Savings  (-^)/Cost(-): _ 

Date  of  NISTIR  85-3273-X  Used  for  Discount  Factors 


Energy  Cost  Saving  Annual  $  Discount  Discounted 

Source  $/MTBU/(1)  MBTU/YR(2)  Savings(3)  Factor(4)  Savings(5) 


A.  Elec. 

$21.84 

94.2 

6.  Dist 

$4.98 

1435 

C.  Propane 

$7.87 

670 

D.  Other 

E.  Demand  Savings 

F.  Total 


$2,057  4.49  $9,236 

$7,146  4.77  $34,088 

$5,273  4.79  $25,257 


$14,476  $68,581 


3.  Non  Energy  Savings  {+)  or  Cost  (-): _ 

A.  Annual  Recurring  {+/-)  _ $0 _ 

(1)  Discount  Factor  (Table  A)  _ 4.45 _ 

(2)  Discounted  Savings/Cost  (3A  x  3A1)  $0 

B.  Non  Recurring  Savings  {+)  or  Cost  (-) 

Item  Savings(+)  Ye€ur  of  Discount  Doscounted  Sav- 

Cost(-)(1)  Occur.  (2)  Factor(3)  ings(-l-)Cost(-)(4) 

a.  _ _ 

b.  _ _ 

c.  I— ■ 

d.  Total  «i^— — —  — — i— 


C  Totad  Non  Energy  Discounted  Savings  (3A2-F3Bd4)  $0 

4.  Simple  Payback  1  G/(2F3-l-3A+(3Bd1  /Economic  Life)):  1 0.6  Years 

5.  Total  Net  Discounted  Savings  (2F5-H3C):  $68,581 

6.  Savings  to  Investment  Ratio  (SIR)  5/1 G:  0.45 

7.  Adjusted  Internal  Rate  of  Return  (AIRR):  -20.86% 
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System  1  Peak  PTAC  -  PACKAGED  TERMINAL  AIR  CONO. 


»»»**♦»#  WOO  < 

CLG  SPACE  PEAK  ******* 

*****  HEATING  COIL  PEAK  * 

Peaked  at  Time  »*> 

Mo/Hr;  7/18 

* 

Ho/Hr; 

7/18  * 

Mo/Hr;  13/  1 

Outside  Air  *=> 

OADB/UB/HR:  91/  68/  70.0 

« 

QADB: 

91  * 

* 

QADB:  27 

Space 

Ret.  Air  Ret. 

Air 

Net 

Pcrcnt 

• 

Space 

Parent  * 

Space  Peak 

Coil  Peak 

Parent 

Sens.'t'Lat. 

Sensible  Latent 

Total 

of  Tet 

* 

Sensible 

Of  Tot  * 

Space  Sena 

Tot  Sena 

Of  Tot 

Envelope  Loads 

(BtUi) 

(Btiii)  (Bttii) 

(Btuh) 

(X) 

* 

(Btuh) 

(X)  * 

(Btuh) 

(Btiii) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00 

• 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

2,272 

2,272 

3.92 

* 

0 

0.00  * 

0 

-1,468 

5.16 

Glass  Solar 

16,940 

0 

16,940 

29.25 

* 

18,550 

39.05  * 

0 

0 

0.00 

Glass  Cond 

2,002 

0 

2,002 

3.46 

• 

1,523 

3.21  * 

-6,291 

-6,291 

22.11 

Wall  Cond 

24,108 

6,594 

30,702 

53.01 

« 

23,224 

48.89  * 

-16,474 

-20,688 

72.72 

Partition 

0 

0 

0.00 

« 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Sub  Total«s> 

43,050 

8,865 

51,915 

89.63 

* 

43,297 

91.14  * 

-22,765 

-28,447 

100.00 

Internal  Loads 

* 

* 

Lights 

1,707 

0 

1,707 

2.95 

* 

1,707 

3.59  * 

0 

0 

0.00 

People 

4,300 

4,300 

7.42 

• 

1,800 

3.79  * 

0 

0 

0.00 

Nisc 

0 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Sii)  Total«s> 

6,007 

0 

0 

6,007 

10.37 

• 

3,506 

7.38  * 

0 

0 

0.00 

Ceiling  Load 

812 

-812 

0 

0.00 

« 

704 

1.48  * 

-515 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan  Meet 

0 

0.00 

* 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

• 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

* 

0 

0-00  * 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00  * 

0 

0.00 

Tenainal  Bypass 

0 

0 

0 

0.00 

* 

* 

0.00  * 

• 

0 

0.00 

Grand  TotalBs> 

49,868 

8,054 

0 

57,922 

100.00 

* 

47,507 

100.00  * 

-23,280 

-28,447 

100.00 

. COOLING  COIL  SELECTION . . . . 

Total  Capacity  Sena  Cap.  Coil  Airfl  Entering  DB/W/NR  Leaving  OB/UB/HR  Grots  Total  Glaaa  (af)  (X) 


(Tons) 

(Hbh)  (Hbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Oeg  F 

Deg  F  Grains 

Floor 

1,000 

Hain  Clg 

4.8 

57.9 

55.4 

3,170 

77.5 

63.3  66.9 

61.2 

57.3  66.0 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

1,000 

0 

0 

Totals 

4.8 

57.9 

Uall 

1,400 

140 

-  10 

.AfDci  nue 

..PUcfUPFetyn 

CHECKS— 

— TEMPGIA 

TURES  (1 

•--ncAiiau  uuiL  - 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  X  QA 

0.0 

Type  T 

Clg 

Htg’ 

(Mfah) 

(cfm) 

Deg  P 

Deg  F 

Vent 

0 

0 

Clg  CfM/Sqft 

3.17 

SADt 

61.2 

74.8 

Main  Htg 

-37.2 

3,170 

63.9 

74.8 

Infil 

0 

0 

Clg  Cf«/Ton 

656.65 

PlefUi 

77.6 

63.7 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

3,170 

3,170 

Clg  Sqft/Ton 

207.18 

Return 

77.5 

64.2 

Preheat 

-0.0 

3,170 

64.2 

61.2 

Mincfa 

0 

0 

Clg  Btuh/Sqft 

57.92 

Ret/QA 

77.5 

64.2 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

3,170 

3,170 

No.  People 

10 

Runsmd 

75.0 

68.0 

Huaidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  X  GA 

0.0 

Fn  MtrTO 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cf«/SqFt 

3.17 

Fn  BldTD 

0.0 

0.0 

Total 

-37.2 

Auxil 

0 

0 

Htg  8tUi/SqFt 

-37.22 

Fn  Frict 

0.0 

0.0 

System  1  Peak  PTAC  -  PACKAGED  TERHIMAL  AIR  CONO. 

***«*«*«*«*«***«*«****«*«  COOLING  COIL  PEAK  ********************************  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  *=> 

Mo/Hr: 

7/18 

* 

Mo/Hr: 

7/18 

Mo/Hr;  13/  1 

Outside  Air  *=> 

0AD8/UB/HR: 

91/  68/  70.0 

* 

* 

OADB: 

91 

OADB:  27 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt  * 

Space 

Percnt 

Space  Peak 

Coil  Peak 

Percnt 

Sens.*Lat. 

Sensible 

Latent 

Total 

Of  Tot  * 

Sensible 

Of  Tot 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(BtUi) 

(Btlii) 

(Btuh) 

(Btiii) 

(X>  * 

(Btuh) 

CX) 

(Btuh) 

(BtUi) 

(X) 

Skyllte  Sotr 

0 

0 

0 

0.00  • 

0 

0.00 

0 

0 

0.00 

Skyllte  Cond 

0 

0 

0 

0.00  ♦ 

0 

0.00 

0 

0 

0.00 

Roof  Cond 

0 

1,958 

1,958 

5.01  * 

0 

0.00 

0 

-1,508 

9.47 

Glass  Solar 

18,550 

0 

18,550 

47.42  * 

18,550 

56.57 

0 

0 

0.00 

Glass  Cond 

1,523 

0 

1,523 

3.89  * 

1,523 

4.64 

*•6,291 

-6,291 

39.53 

Wall  Cond 

8,671 

2,410 

11,081 

28.33  * 

8,671 

26.a 

-6,429 

-8,117 

51.00 

Partition 

0 

0 

0.00  * 

0 

0.00 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00  * 

0 

0.00 

0 

0 

0.00 

Infiltration 

0 

0 

0.00  * 

0 

0.00 

0 

0 

0.00 

Sub  Total«3> 

28,744 

4,369 

33,112 

84.65  * 

28,744 

87.66 

-12,720 

-15,916 

100.00 

Internal  Loads 

* 

Lights 

1,707 

0 

1,707 

4.36  * 

1,707 

5.20 

0 

0 

0.00 

People 

4,300 

4,300 

10.99  * 

1,800 

5.49 

0 

0 

0.00 

MISC 

0 

0 

0 

0 

0.00  * 

0 

0.00 

0 

0 

0.00 

Sub  Total«=> 

6,007 

0 

0 

6,007 

15.35  * 

3,506 

10.69 

0 

0 

0.00 

Celling  Load 

474 

-474 

0 

0.00  * 

540 

1.65 

-418 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00  * 

0 

0.00 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00  * 

0.00 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00  • 

0.00 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0-00  * 

0.00 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0,00  * 

0 

0.00 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00  * 

0.00 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00  * 

0.00 

0 

0.00 

Grand  Total*s> 

35,225 

3,894 

0 

39,119 

100.00  * 

32,790 

100.00 

* 

-13,138 

-15,916 

100.00 

-ARtAS-------- 

Total  Capacity 

Sena  Cap. 

Coil  Airfl 

Entering  OB/UB/HR 

Leaving  DB/UB/HR 

Gross  Total 

Glass  (sf) 

<X) 

(Tona) 

<Mbh) 

(Hbh) 

(cfm) 

Deg  F  Deg 

F  Graina 

Deg  F  Deg  F 

Graina 

Floor  1, 

000 

Hafn  Clg  3.3 

39.1 

36.6 

2,064 

76.5  62.9  66.9 

60.3  56.6 

64.8 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0. 

0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0. 

0  0.0 

0.0  0.0 

0.0 

Roof  1, 

000 

0  0 

Totals  3.3 

39.1 

Wall  1, 

400  140  ^  10 

nL»Ai  aPIU 

MJ&L.  3CL.K 

lUW--  — ““ 

.NuiaccRlM 

u  < 

bncwKS 

-icnrcmiUKCd 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type--  Cooling  Heating  Clg  X  OA 

0.0 

Typ.»  Clg 

Htg^ 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0  Ctg  Cfa/Sqft 

2.06  SADB  60.3 

73.9 

Hain  Htg  -20.5 

2,064 

64.7 

73.9 

Infil 

0 

0  Clg  Cfa/Ten 

633.22  Plenui  76.5 

64.7 

Aux  Htg  0.0 

0 

0.0 

0.0 

siwiy 

2,064 

2,064  -  Clg  $qft/Ton 

306.76  Return  76.5 

65.0 

Preheat  -0.0 

2,064 

65.0 

60.3 

Mincfa 

0 

0  Clg  Btuh/Sqft 

39.12  Ret/QA  76.5 

65.0 

Reheat  0.0 

0 

0.0 

0.0 

Return 

2,064 

2,064  No. 

People 

10  Runamd  75.0 

68.0 

Humidif  0.0 

0 

0.0 

0.0 

Exhauat 

0 

0  Htg  X  m 

0.0  Fn  NtrTD  0.0 

0.0 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rn  Exh 

0 

0  Htg  Cfa/SqFt 

2.06  Fn  IldTO  0.0 

0.0 

Total  -20.5 

Auxil 

0 

0  Htg  Bttii/SqFt 

-20.52  Fn  Friet  0.0 

0.0 

Trane  Air  Conditioning  Economics 

By;  Trane  Customer  Direct  Service  Network 
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TRACE  600  ANALYSIS 

by  ** 


BUILDING  177  (TECH  LIBRARY) 

FHL 

FHL 

KELLER  AND  GANNON 

USE  NCX)IFIED  PASO  ROBLES  WEATHER  DATA 


Weather  File  Code; 

Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Summer  Clearness  Nunber: 
Winter  Clearness  Nunber; 
Sumer  Design  Dry  Bulb: 
Sumer  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb; 
Sumer  Ground  Relectance: 
Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat: 
Density-Specific  Heat  Prod: 
Latent  Heat  Factor: 
Enthalpy  Factor: 


PASOROBL 


35.0 

(deg) 

120.0 

(deg) 

8 

765 

(ft) 

29.1 

(in.  Hg) 

1.05 

0.95 

100 

(F) 

70 

(F) 

27 

(F) 

0.20 

0.20 

0.0738 

(Lfam/cuft) 

0.24U 

(Btu/lfam/F) 

1.0829 

(Btu-mi  n./hr/cuf  t/F ) 

4.766.9 

(Btu-min./hr/cuft) 

4.4302 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  June  To  November 
System  Simulation  Period:  January  To  Decamber 
Cooling  Load  Methodology:  TETD/Time  Averaging 


Time/Date  Program  was  Run:  16:25:49  3/  7/93 

Dataset  Name:  ITHNSUL  .TN 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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System  1 

Peak 

PTAC 

•  PACKAGED  TERMINAL  AIR  COND. 

******«*****««*] 

PEAK 

CLG  WAUe 

HtAlietj  tUXL  PtAA 

Peaked  at  Time  ■»> 

Mo/Hr:  8/16 

* 

Mo/Hr: 

7/17  * 

Mo/Hr:  13/  1 

Outside  Air  ==> 

OADBAffi/HR:  95/  72/  84.0 

* 

* 

QADB: 

96  * 

* 

0AD8:  27 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt  * 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.'t'Lat. 

Sensible 

Latent 

Total 

Of  Tot  * 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Bttii) 

(Bttii) 

(Btuh) 

(Btuh) 

(X)  * 

(Btiii) 

(X)  * 

(Bttii) 

(Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

3,527 

3,527 

2.69  • 

0 

0.00  * 

0 

-1,564 

2.18 

Glass  Solar 

65,442 

0 

65,442 

49.87  * 

68,239 

60.20  * 

0 

0 

0.00 

Glass  Cond 

4,512 

0 

4,512 

3.44  * 

4,305 

3.80  • 

-14,073 

-14,073 

19.62 

Wall  Cond 

6,225 

1,594 

7,818 

5.96  * 

8,459 

7.46  * 

-22,628 

-28,903 

40.31 

Partition 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

5,276 

5,276 

4.02  * 

3,065 

2.70  * 

•8,880 

-8,880 

12.38 

Sub  Total»*> 

81,454 

5,121 

86,574 

65.98  * 

84,068 

74.17  • 

-45,581 

-53,420 

74.49 

Internal  Loads 

* 

* 

Lights 

23,891 

0 

23,891 

18.21  * 

23,891 

21.08  * 

0 

0 

0.00 

People 

3,360 

3,360 

2.56  • 

1,520 

1.34  * 

0 

0 

0.00 

Mi  sc 

3,072 

0 

0 

3,072 

2.34  • 

3,072 

2.71  * 

0 

0 

0.00 

Sub  Total**> 

30,323 

0 

0 

30,323 

23.11  * 

28,483 

25.13  • 

0 

0 

0.00 

Ceiling  Load 

1,509 

-1,509 

0 

0.00  * 

801 

0.71  * 

-1,020 

0 

0.00 

Outside  Air 

0 

0 

0 

14,997 

11.43  * 

0 

0.00  * 

0 

-20,173 

28.13 

Sup.  Fan  Heat 

0 

0.00  * 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00  • 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00  * 

0.00  * 

0 

0.00 

OVAINDR  Sizing 

0 

0 

0.00  ♦ 

0 

0.00  * 

0 

0 

0.00 

Exhaust  Heat 

-674 

0 

-674 

-0.51  * 

0-00  * 

1,883 

-2.63 

Terminal  Bypass 

0 

0 

0 

0.00  • 

* 

0.00  • 

* 

0 

0.00 

Grand  Total«s> 

113,285 

2,937 

0 

131,220 

100.00  * 

113,351 

100.00  * 

-46,602 

-71,711 

100.00 

COOLIMG  COIL  SELECTION . AREAS' 


Total  Capacity  Sena  Cap. 

Coil  Airfl 

Entering  OB/WB/HR 

Leaving  DB/UB/HR 

Grots  Total  Glass  (sf) 

<X) 

(Tons) 

(Hbh)  (Hbh) 

(cf«) 

Deg  f 

Oeg  F  Grains 

Oeg  F 

Deg  F  Grains 

Floor 

3,600 

Main  Clg 

10.9 

131.2 

120.8 

7,698 

76.6 

63.2  68.1 

61.4 

57.6  67.2 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

900 

0 

0 

Totals 

10.9 

131.2 

Wall 

2,600 

355 

.-sunfurperiiR 

CHECKS— 

..TPMDcasTiBPe 

'•-ncATING 

wuAk  acLcul Aun-- — 

A » Rl  J 

MW 

Capacity 

Coil  Airfl 

Ent  - 

tvg 

Typ* 

^  Cooling 

Heating 

Clg  X  QA 

8.5 

Type- 

Clg  . 

Htg^ 

(Hbh) 

(ef«) 

Deg  F 

Deg  f 

Vent 

651 

454 

-  Clg  Cf«/8qft 

2.14 

SAOB 

61  .A 

73.6 

Main  Htg 

-92.0 

7,698 

62.6 

73.6 

Infil 

200 

200 

Clg  Cfm/Ton 

703.98 

Plenua 

76.3 

64.7 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Stiaply 

7,698 

7,698 

Clg  Sqft/Ton 

329.22 

Return 

75-6 

65.1 

Preheat 

-0.0 

7,698 

61.9 

61.4 

Nincfa 

0 

0 

Clg  Btiii/Sqft 

36.45 

Ret/QA 

76.6 

62.9 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

7,648 

7,698 

No.  People 

8 

Runamd 

75.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

601 

454 

Htg  X  OA 

5.9 

Fn  HtrTO 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rni  Exh 

100  ^ 

0 

Htg  Cfm/SqFt 

2.14 

Fn  BldTD 

0.0 

0.0 

Total 

-92.0 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-25.55 

Fn  Frict 

0.0 

0.0 

Trane  Air  Conditioning  Econoaiics 

By:  Trane  Customer  Direct  Service  Network 
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System  1  Peak  PTAC  -  PACKAGED  TERMINAL  AIR  COND. 


<***  CLG  SPACE  PEAK  ******* 

*****  HEATING  COIL  PEAK 

Peaked  at  Time  ■=> 

Mo/Hr:  8/16 

* 

Ho/Hr: 

7/17  * 

Mo/Nr:  t3/  1 

CXJtside  Air  **> 

QADB/UB/HR:  95/  72/  84.0 

• 

« 

QAM: 

96  * 

* 

(MOB:  27 

Space 

Ret.  Air  Ret. 

Air 

Net 

Percnt  * 

space 

Parent  * 

Space  Peak 

Coil  Peak 

Parent 

Sens.^Lat. 

Sensible  Latent 

Total 

Of  Tot  * 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(BtlA)  (Btuh) 

(BtlA) 

(X)  • 

(BtlA) 

(X)  * 

(BtUi) 

(Bttii) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

3,525 

3,525 

2.79  * 

0 

0.00  * 

0 

-1,595 

2.79 

Glass  Solar 

65,442 

0 

65,442 

51.72  * 

68,342 

62.64  * 

0 

0 

0.00 

Glass  Cond 

4,512 

0 

4,512 

3.57  * 

4,334 

3.97  * 

-14,073 

-14,073 

24.58 

Wall  Cond 

3,112 

800 

3,912 

3.09  * 

4,067 

3.73  * 

-11,314 

-14,526 

25.37 

Partition 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

5,276 

5,276 

4,17  * 

3,222 

2.95  * 

-8,880 

-8,880 

15.51 

Sub  Total »*> 

78,341 

4,325 

82,666 

65-34  * 

79,965 

73.29  * 

-34,267 

-39,075 

68.24 

Internal  Loads 

• 

Lights 

23,891 

0 

23,891 

18.88  * 

23,891 

21.90  * 

0 

0 

0.00 

People 

3,360 

3,360 

2.66  * 

1,520 

1.39  * 

0 

0 

0.00 

Mi  sc 

3,072 

0 

0 

3,072 

2.43  * 

3,072 

2.82  * 

0 

0 

0.00 

Sub  Totalx=> 

30,323 

0 

0 

30,323 

23.97  * 

28,483 

26.10  * 

0 

0 

0.00 

Ceiling  Load 

1,470 

-1,470 

0 

0.00  • 

664^ 

0.61  * 

-644 

0 

0.00 

Outside  Air 

0 

0 

0 

14,104 

11.15  • 

0 

0.00  * 

0 

-19,403 

33.89 

Sup.  Fan  Heat 

0 

0.00  * 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00  * 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00  * 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00  * 

0 

0,00  * 

0 

0 

0.00 

Exhaust  Heat 

-573 

0 

-573 

-0.45  * 

0.00  * 

1,220 

•2.13 

Terminal  Bypass 

0 

0 

0 

0.00  * 

* 

0.00  * 

* 

0 

0.00 

Grand  Totaln> 

110,134 

2,282 

0 

126,520 

100.00  • 

109,111 

100.00  * 

-34,912 

-57,258 

100.00 

COOLING  COIL  SELECTION' 


Total  Capacity  Senr  Cap. 

Coil  Airfl 

Entering  08/UB/HR 

Leaving  OB/UB/HR 

Gross  Total  GlasS'(sf) 

(X) 

(Tons) 

(Mbh)  (Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

3,600 

Main  Clg 

10.5 

126.5 

116.5 

7,419 

76.4 

«3.2  <8.1 

61.4 

57.6  66.9 

Port 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

-  0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  :  0.0 

Roof 

900-%^  0 

-  0 

Totals 

10.5 

126.5 

Uall 

2,600  355 

"  14 

.AIDCtflUe 

--ENGINEERING 

CHECKS-- 

--TEMPERATURES  (1 

■--HEATING 

Will,  ackcbi  lUM-— - — 

Capacity 

Coil  Airfl 

Ent  ' 

-  Lvg  ^ 

Typs. 

Cooling  ' 

Heating 

Clg  X  (M 

8.4 

Type%-  Clg 

Htg^ 

(Mbh) 

(cfm) 

Deg  P 

Deg  F 

Vent 

622 

437 

Clg  Cfg/Sqft 

2.06 

SADB  61.4 

72.3 

Main  Htg 

-69.8 

7,419 

'  63.7 

72.3 

Inffl 

200-!^ 

200 

^  Clg  Cfn/Ton 

703.67 

PlafMi  •-  76.3 

65.6 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

7,419 

7,419 

Clg  Sqft/Ton 

341.45 

Return  7S.S 

66.2 

Preheat 

-0.0 

7,419 

62.9 

61.4 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

35.14 

RetAM  ^  76.4  - 

63.9 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

7,369 

7,419 

No.  People 

8 

Rinamd  75.0 

68.0 

Himidif 

0.0 

0 

0.0 

0.0 

Exhaust 

572  ' 

437 

^  Htg  X  OA 

5.9 

Fn  NtrTD  0.0 

0.0  - 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rn  Exh 

100  ^ 

0 

Htg  Cfg/SqFt 

2.06 

~  Fn  BldID  0.0 

0.0 

Total 

-69.8 

Auxil 

0 

0 

Htg  BtiA/SqFt 

-19.40 

Fn  Friet  0.0 

0.0  . 
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Life  Cycle  Cost  Analysis  Summary  Eco 

Energy  Conservation  Investment  Program  (EClP)  Sheet  ^4 


Location:  Fort  Hunter  Liggett,  California  Region  No.  4 

Project  Title:  insulate  Exterior  Walls 
Discrete  Portion  Name:  ECO#  A-3 

Analysis  Date:  March  1993  Economic  Life:  20  YEARS 


Project  No.  1 6-403-1 0 
Fiscal  Year  FY96 

Preparer  KELLER  &  GANNON 


1 .  Investment  Costs _ 

A.  Construction  Costs  $104,180 

B.  SlOH  $5,730 

C.  Design  Cost  $6,251 

D.  Total  Cost  (1A+1B+1C)  $116,161 

E.  Salvage  Value  of  Existing  Equipment  _ 

F.  Public  Utility  Company  Rebate  _ 

G.  Total  Investment  (1 D-1 E-1 F)  $1 1 6,1 61 


2.  Energy  Savings  (+)/Cost(-): _ 

Date  of  NISTIR  85-3273-X  Used  for  Discount  Factors 


Energy 

Cost 

Saving 

/VinualS 

Discount 

Discounted 

Source 

$/MTBU/(1) 

MBTU/YR{2) 

Savings(3) 

Factor(4) 

Savings(5) 

A.  Elec. 

$21.84 

14.0 

$305 

14.53 

$4,436 

B.  Dist 

$4.98 

47 

$234 

17.63 

$4,126 

C.  Propane 

$7.87 

1 

$8 

18.59 

$146 

D,  Other 

E.  Demand  Savings 

F.  Total  - $547  - JS7B? 


3.  Non  Energy  Savings  (4-)  or  Cost  (-): 


A.  Annual  Recurring  (+/-) 

(1)  Discount  Factor  (Table  A) 

(2)  Discounted  Savings/Cost  (3 A  x  3A1) 

$0 

13.59 

$0 

B.  Non  Recurring  Savings  (+)  or  Cost  (-) 

Item  Savings(-i-)  Year  of 

Discount 

Doaoounted  Sav- 

Cost(-)(1)  Occur.  (2) 

FactDr(3) 

inga(-t-)Cost(-)(4) 

a. 

b. 

c. 

d.  Total 


C  Total  Non  Energy  Discounted  Savings  (3A2+3Bd4)  $0  : 

4.  Simple  Payback  1G/(2F3+3A+(3Bd1 /Economic  Ufe)):  212.3  Years 

5.  Total  Net  Discounted  Savir>gs  (2F5+3C):  $8,709 

6.  Savings  to  Investment  Ratio  (SIR)  5/1 G:  0.07 

7.  Adjusted  Internal  Rate  of  Return  (AIRR):  -16.38% 


tS  Keller  &  Gannon 
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Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


•  PACKAGED  TERHINAL  AIR  CONO. 


'J>r 


Peaked  at  Time  *=> 
Outside  Air  »=> 


•  COOLING  COIL  PEAK  ***<f*** 
Mo/Hr:  7/17 

OADB/WB/HR:  96/  70/  70.0 


Space 

Sens.-t-Lat. 


Ret-  Air  Ret.  Air 
Sensible  Latent 


Envelope  Loads 

(Btuh) 

Skylite  Solr 

0 

Skylite  Cond 

0 

Roof  Cond 

0 

Glass  Solar 

15,120 

Glass  Cond 

2,421 

Wall  Cond 

23,987 

Partition 

0 

Exposed  Floor 

0 

Infiltration 

0 

Sub  Total**> 

41,528 

Internal  Loads 

Lights 

1,707 

People 

4,300 

Nisc 

0 

Sub  Total«*> 

6,007 

Ceiling  Load 

1,961 

Outside  Air 

0 

Sup.  Fan  Heat 

Ret.  Fan  Neat 

Duct  Heat  Pkup 

OV/UNOR  Sizing 

0 

Exhaust  Heat 

Terminal  Bypass 

Grand  Total**> 

49,496 

Total 

Capecity 

(Tons) 

(Hbh) 

Main  Clg  5.7 

68.6 

Aux  Clg  0.0 

0.0 

Opt  Vent  0.0 

0.0 

Totals  5.7 

68.6 

Net 

Total 

CBtub) 

0 

0 

14,919 

15,120 

2,421 

30,130 

0 

0 

0 

62,590 


CLG  SPACE  PEAK 
Mo/Hr:  7/18 
OADB:  91 


Space 

Sensible 

(Btuh) 

0 

0 

0 

16,940 

2,002 

24,108 

0 

0 

0 

43,050 


Percnt 
Of  Tot 
(X) 
0.00 
0.00 
0.00 
35.17 
4.16 
50.05 
0.00 
0.00 
0.00 
89.37 


. COOLING  COIL  SELECTION 

ens  Cap.  Coil  Airfl  Ent< 
(Hbh)  (cfm)  Deg  F 
66,1  3,219  81.1 

0.0  0  0.0 

0.0  0  0.0 


Leaving  DB/UB/HR 


HEATING  COIL  PEAK 
Mo/Hr;  13/  1 
OADB:  27 


Space  Peak 
Space  Sens 
(Btuh) 
0 
0 
0 
0 

-6,291 

-16,474 

0 

0 

0 

-22,765 


Coil  Peak 
Tot  Sens 

(Bttii) 

0 

0 

-7,898 

0 

-6,291 

-20,252 

0 

0 

0 

-34,440 


-23,873 


-34,440  100.00 


Deg  F 

Deg  F 

Grains 

Floor 

61.2 

57.5 

67.2 

Part 

0.0 

0.0 

0.0 

ExFlr 

0.0 

0.0 

0.0 

Roof 

Wall 

-HEATING  COIL  SELECTION . 

Capecity  Coil  Airfl  Ent 


(Mbh) 

(cf«) 

Deg  F 

Deg  F 

Vent 

Main  Htg 

-50.6 

3,219 

60.3 

74.8 

Infil 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

Preheat 

-1.5 

3,219 

60.7 

61.2 

Mincfm 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

Huaidif 

0.0 

0 

0.0 

0.0 

Exhaust 

Opt  Vent 
Total 

0.0 

-50.6 

0 

0.0 

0.0 

Rm  Exh 

Auxil 

Entering  OB/VB/HR 
Deg  F  Deg  F  Grains 

81.1  64.5  66.9 

0.0  0.0  0.0 

0.0  0.0  0.0 


■AIRFLOWS  <cf«) . ENGINEERING  CHECKS- 

Cooling  Heating  Ctg  X  OA  0.0 

0  0  Clg  Cfn/Sqft  3.22 

0  0  Clg  Cfai/Ton  563.16 

3,219  3,219  Clg  Sqft/Ton  174.94 

0  0  Clg  Btuh/Sqft  68.60 

3,219  3,219  No.  People  10 

0  0  Htg  X  OA  0.0 

0  0  Htg  Cf«/SqFt  3.22 

0  0  Htg  Btiii/SqFt  -50.61 


. AREAS . 

Gross  Total  Glass  (sf)  (X) 
loor  1,000 

art  0 

xFlr  0 


,000 

0 

0 

,400 

140 

-  10 

-TEMPERATURES  (F) — 

Type- 

Clg 

Htg-t 

SAOB 

61.2 

74.8 

PlenuB  -- 

81.2 

59.9 

Return 

81.1 

60.7 

Ret/QA 

81.1 

60.7 

Runemd 

75.0 

68.0 

Fn  NtrTD 

0.0 

0.0 

Fn  BldTD 

0.0 

0.0 

Fn  Frict 

0.0 

0.0 

Trane  Air  Conditioning  Econoaiics 

By;  Trane  Customer  Direct  Service  Network 
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System  1 

Peak 

PTAC 

PACKAGED 

TERMINAL  AIR  COND. 

*****««««««*««*i 

'^•*****  COOLING  COIL  PEAK 

CLG  SPACE  PEAK 

HEATING  COIL  PEAK  ’ 

Peaked  at  Time 

BS> 

Mo/Hr;  7/18 

* 

Mo/Hr: 

7/18  * 

Ho/Hr:  13/  1 

Outside  Air  «=> 

OADB/V8/HR:  91/  68/  70.0 

* 

* 

OAOB: 

91  * 

* 

OADB:  27 

’ 

Space 

Ret.  Air 

Ret.  Air 

Net 

Parent  • 

Space 

Perent  * 

Space  Peak 

Coil  Peak 

Perent 

Sens.'t'Lat. 

Sensible 

Latent 

Total 

Of  Tot  * 

Sensible 

Of  Tot  ♦ 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btiif) 

(Bttit) 

(Bttii) 

(X)  * 

(Btiii) 

(X)  * 

(Btuh) 

(Btiii) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00  * 

0 

0.00  • 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

2,272 

2,272 

3.92  * 

0 

0.00  * 

0 

-1,468 

5.16 

Glass  Solar 

16,940 

0 

16,940 

29.25  * 

18,550 

39.05  * 

0 

0 

0.00 

Glass  Cond 

2,002 

0 

2,002 

3.46  * 

1,523 

3.21  * 

-6,291 

-6,291 

22.11 

Wall  Cond 

24,108 

6,594 

30,702 

53.01  * 

23,224 

48.89  * 

-16,474 

-20,688 

72.72 

Partition 

0 

0 

0,00  * 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00  • 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Sub  Total»=> 

43,050 

8,865 

51,915 

89.63  • 

43,297 

91.14  * 

-22,765 

-28,447 

100.00 

Internal  Loads 

* 

« 

Lights 

1,707 

0 

1,707 

2.95  * 

1,707 

3.59  * 

0 

0 

0.00 

People 

4,300 

4,300 

7.42  • 

1,800 

3.79  * 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Sub  Total»=> 

6,007 

0 

0 

6,007 

10.37  ♦ 

3,506 

7.38  * 

0 

0 

0.00 

Ceiling  Load 

812 

-812 

0 

0.00  * 

704 

1,48  * 

-515 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Si^.  Fan  Heat 

0 

0.00  * 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0-00  • 

0.00  • 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00  * 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00  • 

0 

0.00  * 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00  * 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00  • 

* 

0.00  * 

* 

0 

0.00 

Grand  Totaln> 

49,868 

8,054 

0 

57,922 

100.00  * 

47,507 

100.00  * 

-23,280 

-28,447 

100.00 

-COOLING  COIL  SELECTION- 


-AREAS- 


Total  Capacity 

Sena  Cap. 

Coil  Airft 

Entering  DB/UB/KR 

Leaving  OB/UB/HR 

Gross  Total  Glass,  (sf)  (X) 

(Tons) 

(Mbh) 

(Mbhy 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

1,000  : 

Main  Clg 

4.8 

57.9 

55.4 

3,170 

77.5 

63.3 

66.9 

61.2 

57.3 

66.0 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

-  0.0 

0.0 

0.0 

0.0 

0.0 

Roof 

1,000.^ 

0^0 

Totals 

4.8 

57.9 

Wall 

1,400^ 

140^  10 

-HEATING  COIL  SELECTION- 


-AIRPLOUS  (cf«)- 


—ENGINEERING  CKEOCS— 


-TENPHWTURES  CF) — 


Capacity 

Coil  Airfl 

Ent  - 

Lvg  2 

Typ*» 

Cooling 

Heating 

Clg  X  QA  - 

0.0  > 

Typasr 

Clg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent- 

0 

0 

Clg  Cfa/Sqft 

3.17 

SAOi^ 

61.2  - 

74.8  : 

Main  Htg 

-37.2 

3,170 

63.9 

74.8 

InfU 

0 

0 

Clg  Cfa/Ten 

656.65 

Plenui  A 

77.6 

63.7 

Aux  Htg 

0.0 

0 

0.0 

0.0 

siwiy 

3,170 

3,170 

Clg  Sqft/Ton 

207.18 

Return 

77.5 

64.2 

Preheat 

-0.0 

3,170 

64.2 

61.2 

Minefa 

0  - 

0 

Clg  BtiAi/Sqft 

57.92 

Ret/OA 

77.5 

64.2 

Reheat 

0.0 

0 

0.0  . 

0.0 

Return 

3,170 

3,170 

No.  People 

10  : 

Runsmd 

75.0 

68.0 

Huiidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  X  OA 

0.0 

Fn  MtrTD 

0.0 

0.0  . 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Ria  Exh 

0 

0 

Htg  Cfa/SqFt 

3.17 

Fn  BltfTD 

0.0 

0.0 

Total 

-37.2 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-37.22 

Fn  Frict 

0.0 

0.0 
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Life  Cycle  Cost  Analysis  Summary  ECO  A-4 

Energy  Conservation  Investment  Program  (EClP)  Sheot  e  on  i 


Location:  Fort  Hunter  Liggett,  California  Region  No.  4 

Project  Title:  insulate  Ceilings/Roofs 
Discrete  Portion  Name:  ECO#  A-4 

Analysis  Date:  March  1993  Economic  Life:  20  YEARS 


Project  No.  1&403-10 
Fiscal  Year  FY96 

Preparer  KELLER  &  GANNON 


1 .  Investment  Costs _ _ 

A.  Construction  Costa  $25,498 

B.  SlOH  $1.^ 

C.  Design  Cost 

D.  Total  Cost  (1A+1B+1C)  *28.^ 


E.  Salvage  Value  of  Existing  Equipment 

F.  Public  Utility  Company  Rebate 

G.  Total  Investment  (1D-1E-1F) 


$28,430 


2.  Energy  Savings  (■F)/Cost(-): _ 

Date  of  NISTIR  85-3273-X  Used  for  Discount  Factors 


Energy 

Source 

Cost 

$/MTBU/(1) 

Saving 

MBTU/YR(2) 

Annual  $ 
Savings(3) 

Discount 

Factor(4) 

Discounted 

Savings(5) 

A.  Elec. 

$21.84 

69.0 

$1,507 

14.53 

$21,896 

B.  DIst 

$4.98 

88 

$438 

17.63 

$7,726 

C.  Propane 

$7.87 

289 

$2,274 

18.59 

_  $42,282 

D.  Other 

E.  Demand  Savings 

F.  Total 

$4,22U 

3.  Non  Energy  Savings  (+)  or  Cost  (-): _ 

A.  Annual  Recurring  (+/-)  _ SO 

(1 )  Discount  Factor  (Table  A)  ^^  ^9 

(2)  Discounted  Savings/Cost  (3A  x  3A1) 

B.  Non  Recurring  Savir>g8  (+)  or  Cost  (-) 

Item  Savjng8(+)  Year  of  Discount  Doscounted  Sav- 

Cosl(-)(1)  Occur.  (2)  Factor(3)  ing8(+)Cost(-)(4) 


b.  - 


d.  Total 


C  Total  Non  Energy  Discounted  Savings  (3A2+3Bd4)  SO 

4.  Simple  Payback  1G/(2F3+3A+(3Bd1 /Economic  Ufa)):  6.7  Years 

5.  Total  Net  Discounted  Savings  (2F5+3C):  $71,904 

6.  Savings  to  Investment  Ratio  (SIR)  5/1 G: 

7.  Adjusted  Internal  Rate  of  Return  (AIRR):  13.70% 


9  Keller  &  Gannon 


COMPUTATION  SHEET 


Engineers-Architects 


noMPi  (TPn  RY  T2-  cA  \  ^ 

\ A“' 

PROJECT 

r.HFnKPn  ry  \  VT 

_ -g^gvry> _ 

DATF  1f5l3 

RPV  19 

SHEET  NO.  J _ OF  SHEETS 

\  •  Tt-4  q  \4.  • 


T;-h^o  plum  UlUc 

;'|-^C^"l'l": — i^. 

•i. '  "nbz^  livvA-r^owS 

i-i.it- \  ,'  j''  V  '■  •'  • 

Ptvv- 

VU  ;"•  T. .“S  T-PS" 

Os/fS'P  1  i  ww  (\  iwi 

rr.uiC  rtc 

-'-frr :  ■  _ 

'Pf TZ-C-x-lA.  It  IP'b'^ 

'.-ill-^-rT^^aU. 

'rXvC^  ''"V  uc-tt47 

Tt-P^  /i4t^cvi4, 

lii-uu  ’\:7 

y-Vffp.  \>ci\  (✓iJt'O'H  ^/rvl/u<\ 

■^'Up' '  P2aC-Av  LJ^'inC-^  0\ 

rs  tvZ  /p  w  c  1 1 

n-fP^S _ \  14  >jo\^’f£.'^ 

- 

1 

l^'l 

— 

\h  \ 

l^AO 

— 

16Z 

\ 

-  _ 

HP 

zp*r' 

— 

ns 

— 

'Z^Ca 

— 

n^oi 

— 

'2^d7^ 

FORM  101-1/8 


9  Keller  &  Gannon 

COMPUTATION  SHEET  Engineers-Architects 


CnMPlJTFD  RY 

PROJECT  '  '  o 

CHECKED  RY  ^  1 VT 

Pr^  -r^rVtV 

_ 

DATE  *  1R'‘  5 

REV.  __  :  19 

SHEET  NO.  ^  OE  SHEETS 

i 

.  .  - ^ 

Trane  Air  Conditioning  Economics 

By:  Trane  Custoaer  Direct  Service  Network 


WA 

{V'% 


PACKAGED  TERMINAL  AIR  COND. 


V  600 
PAGE  7 


Peaked  at  Time 
Outside  Air  ■*> 


Envelope  Loads 
Skylite  Solr 
Skylite  Cond 
Roof  Cond 
Glass  Solar 
Glass  Cond 
Wall  Cond 
Partition 
Exposed  Floor 
Infiltration 
Sub  Total»*> 
Internal  Loads 
Lights 
People 
Nise 

Sub  Totaln> 
Ceiling  Load 
Outside  Air 
Fan  Neat 
Ret.  Fan  Heat 
Duct  Heat  Pkup 
0VAM)R  Sizing 
Exhaust  Heat 
Terminal  Bypass 

Grand  Total»> 


*  COOLING  COIL  PEAK  ******* 
Mo/Hr:  7/18 

OADB/WB/HR:  91/  68/  70.0 


ac  SPACE  PEAK 


HEATING  COIL  PEAK 


Space 
Sens. ♦Let. 
(Btuh) 
0 
0 
0 

18,550 

1,523 

8,671 

0 


Ret.  Air  Ret.  Air 
Sensible  Latent 


* 

Mo/Nr: 

7/18  * 

No/Nr:  13/  1 

* 

(MOB: 

91  * 

n 

QAOB:  *27 

Net 

Parent  * 

Spec# 

Parent  * 

Space  Peak 

Coil  Peak 

Parent 

Total 

Of  Tot  * 

Semible 

Of  Tot  * 

space  Sens 

Tot  Sens 

Of  Tot 

(Btuh) 

(X)  * 

(Btiii) 

<X)  * 

(Btuh) 

(Btiit) 

(X) 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

0 

0.00  * 

0 

0.00  • 

0 

0 

0.00 

1,958 

5.01  • 

0 

0.00  • 

0 

-1,508 

9.47 

18,550 

47.42  * 

18,550 

56.57  * 

0 

0 

0.00 

1.523 

3.89  * 

1.523 

4.64  • 

-6,291 

•6,291 

39.53 

11,081 

28.33  * 

8,671 

26.44  • 

-6,429 

-8,117 

51.00 

0 

0.00  • 

0 

0.00  • 

0 

0 

0.00 

0 

0.00  • 

0 

0.00  * 

0 

0 

0.00 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

33,112 

84.65  * 

28,744 

87.66  * 

* 

-12,720 

-15,916 

100.00 

1,707 

4.36  * 

1,707 

5.20  * 

0 

0 

0.00 

4,300 

10.99  • 

1,800 

5.49  * 

0 

0 

0.00 

0 

0.00^* 

0 

0.00  * 

0 

0 

0.00 

6,007 

15.35  * 

3,506 

10.69  * 

0 

0 

0.00 

0 

0.00  * 

540 

1.65  * 

-418 

0 

0.00 

0 

0.00  • 

0 

0.00  * 

0 

0 

0.00 

0 

0.00  * 

0.00  * 

0 

0.00 

0 

0.00  * 

0.00  * 

0 

0.00 

0 

0.00  * 

0.00  * 

0 

0.00 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

0 

0.00  * 

0.00  * 

0 

0.00 

0 

0.00  * 

0.00  * 

* 

0 

0.00 

39,119 

100.00  * 

32,790 

100.00  * 

-13,138 

-15,916 

100.00 

Total  Capacity 

Sens  Cap, 

(Tens) 

(Mfah7 

(Hbh> 

Plain  Clg 

3.3 

39.1 

36.6 

Aux  Clg 

0.0 

0.0 

0.0 

Opt  Vent 

0.0 

0.0 

0.0 

Totals 

3.3  ' 

39.1 

(cfm) 

2,064^- 

0 

0 


Enterino  DB/VB/NR 
Deg  F  Deg  F  Grains 

76.5  62.9  66.9 

.  0.0  0.0  0.0 

0.0  0.0  0.0 


Leaving  OB/UB/HR 
Deg  F  Deg  F  Grains 

60.3  56.6  64.B 

0.0  0.0  0.0 

0.0^  0.0:^  0.0 


Gross  Total 
Floor  1 


-HEATING  COIL  SELECTION - 

Capacity  Coil  Alrfl  Ent 
<Mbh)  (cfa^  Deg  f 


Main  Htg 

-20.5 

2,064 

64.7 

Aux  Htg 

0.0 

0 

0.0 

Preheat 

-0.0 

2,064^ 

65.0 

Reheat 

0.0 

0  : 

0.0 

Hifliidif 

0.0 

0 

0.0 

Opt  Vent 
Total 

0.0 

-20.5 

0 

0.0 

Type^ 
Vent 
Infil 
Supply 
Mincfn 
Return 
Exhaust 
Rn  Exh 
Auxil 


AIRFLOUS  (cfa) - 

-  Cooling  Heating 


-ENBINEERING  CHECKS- 


— AREAS - - - - 

I  Glgse><sf  >  (X)  - 

1,000'- 
0  V 
0  t 

1,000^  0  0 

1,400^  140^10^ 

-TEMPERATURES  <F) — 


Clg  X  OA 
Clg  Cfii/Sqft 
Clg  Cf«/Ton 
Clg  Sqft/Ton 
Clg  BtUi/Sqft 
No.^People 
Htg  X  QA 
Htg  Cfm/SqFt 
Htg  Bt(ii/SqFt 


0.0 

2.06 

633.22 

306.76 

39.12 

10 

0.0 

2.06 

-20.52 


Type«  Clg^ 
SAOBJ^  60JL 
Plenw^B  76.S 
Return  ’  76.3 
Ret/QAst  76.5 
Runsmd^  TS^O* 
Fn  NtrTD  ^  0.0 


Ctg^..  Htg*^ 
60  JU  73.9 
76.5  64.7 

76.5  65.0 

76.5  V  65.0 
75.0  -  68.0 
0.0  <:  0.0 


Fn  BldTD  0.0 
Fn  Frict  ^  0.0 


Trane  Air  Conditioning  Econoaics 

By:  Trane  Customer  Direct  Service  Network 


-h 


ii) 


V  600 
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System  1 

Peak 

PTAC 

•  PACKAGED  TERMINAL  AIR  COND. 

******** 

*******«*******( 

COOLING  COIL 

PEAK 

Peaked  at  Time 

B«> 

Mo/Hr:  7/17 

* 

No/Hr: 

7/17  * 

No/Hr:  13/  1 

Outside  Air  *=> 

OADB/UB/HR:  96/  70/  70.0 

* 

* 

QAOB: 

96  * 

• 

OAOB;  27 

e 

Space 

Ret.  Air 

Ret.  Air 

Net 

Perent  * 

Space 

Perent  * 

Space  Peak 

Coil  Peak 

-  Perent 

Sens.'t'Lat. 

Sensible 

Latent 

Total 

Of  Tot  * 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(BtOh) 

(Bttii) 

(BtiAi) 

(Bdii) 

(X)  * 

(Bttii) 

<X)  * 

(Bttii) 

(Btiii) 

<X)  : 

Skylite  Solr 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Skyiite  Cond 

0 

0 

0 

0.00  * 

0 

0.00  • 

0 

0 

0.00 

Roof  Cond 

0 

1,944 

1,944 

5.97  * 

0 

0.00  * 

0 

-1,499 

10.08 

Glass  Solar 

12,250 

0 

12,250 

37.63  * 

12,250 

46.44  * 

0 

0 

0.00 

Glass  Cond 

1,283 

0 

1,283 

3.94  * 

1,283 

4.87  * 

-5,253 

-5,253 

35.35 

Wall  Cond 

8,671 

2,395 

11,066 

34,00  * 

8,671 

32.87  * 

-6,429 

-8,107 

54.56 

Partition 

0 

0 

0,00  * 

0 

0.00  • 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0-00  • 

0 

0.00  ♦ 

0 

0 

0.00 

Infiltration 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Sub  Total=*> 

22,205 

4,340 

26,SU 

81,55  * 

22,205 

84.17  * 

-11,682 

-14,859 

100.00 

Internal  Loads 

* 

* 

Lights 

1,707 

0 

1,707 

5,24  * 

1,707 

6.47  * 

0 

0 

0.00 

People 

4,300 

4,300 

13.21  * 

1,800 

6.82  * 

0 

0 

0.00 

Nile 

0 

0 

0 

0 

0.00  * 

0 

0.00  ♦ 

0 

0 

0.00 

Sii)  Totaln> 

6,007 

0 

0 

6,007 

18.45  * 

3,506 

13.29  ♦ 

0 

0 

0.00 

Ceiling  Load 

582 

-582 

0 

0.00  * 

668 

-  2.53  • 

-516 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00  ~ 

Sup.  Fan  Heat 

0 

0.00  * 

0.00  * 

0 

0.00  - 

Ret.  Fan  Heat 

0 

0 

0.00  * 

0.00  • 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00  * 

0.00  * 

0 

0.00 

OV/UNOR  Sizing 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00  ♦ 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00  * 

• 

0.00  * 

• 

0 

0.00 

Grand  Totaln> 

28,793 

3,757 

0 

32,551 

100.00  * 

26,379 

100.00  * 

-12,198 

-14,859 

100.00 

Total  Capacity 


. COOLING  COIL  SELECTION . 

Sena  Cap.^Co{l  Afrfl  Entering  OB/NB/HR 


LaavifXI  OB/UB/HR 


Gross  Total 


-AREAS . 

Glass  (sf) 


«) 


(Tons) 

(Mbh)  (Mfah> 

(cf«> 

Deg  i 

Deg  F  Grains 

Deg  F 

Deg  F 

Grains 

Floor 

1,000 

Main  Clg 

2.7 

32.6 

30. t 

1,602 

76.9 

63.1  66.9 

59.8 

56.3 

64.2 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0  > 

0.0 

0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0  ^ 

0 

0.0 

0.0  0.0 

0.0^ 

0.0 

0.0  i: 

Roof  " 

1,000  . 

0  ?  0 

Totals 

2.7 

32.6 

Walt- 

1,400  ^ 

140 

--EI 

iCfUPfreTHf: 

CHECKS— 

--TEMPERA 

TUBES  (1 

PI*** 

—  ncjiimu  vuik  acLCbitwm"’ - 

meed  A  ^848 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Typa.«t  Cooling 

Heating 

Clg 

X  QA 

0,0  . 

Typ»- 

Clg^  Htrm 

(Nbh) 

<cf») 

Deg  f 

Deg  f 

Vent-- 

0 

0 

^  Clg 

Cfa/Sqft 

1.60^ 

SAOB^ 

59.8  r 

75.11  - 

Main  Htg 

-18.3 

1,602 

64.5 

75.0 

Infil 

0 

0 

Clg 

Cfa/Ton 

590.46 

Plenum  ^ 

76.8 

64.S 

Aux  Htg 

0.0 

0 

0.0 

0.0 

S»4)ply 

1,602 

1,602 

Clg 

Sqft/Ton 

368.66 

Return 

76.9 

64.8  - 

Preheat 

-0.0 

1,602 

64.8 

59.8 

Nincfm 

0 

0 

'  Clg 

Btuh/Sqft 

32.55 

Ret/OA  - 

76.9^- 

64.8-^ 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

1,602 

1,602^ 

No. 

People 

10  ^ 

Runamd  - 

75.0 

68.0 

Huaidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg 

X  OA 

0.0 

Fn  NtrTD 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0  ; 

.  0.0  . 

Ra  Exh 

0 

0 

Htg 

Cfa/SqFt 

1.60. 

Fn  BldTD 

0.0 

0.0 

Total 

-18.3 

AuxU 

0 

0 

Htg 

Btiii/$qFt 

-18.31 

Fn  Frict 

0.0 

0.0 

Bldg  Energy  Use  W/ECO-A7 _ Savings  _ _ Savings  _ _ 

Electric  Propane  Fuel  Oil  Electric  Propane  Fuel  Oil  Electric  Propane  Fuel  OH  _ 

Kvrh/Yr  MBTU/Yr  ^IBTU/Yr  Kvrh/Yr  MBTU/Yr  MBTU/Yr  $/YR  $/YR  $/YR  Total 
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EC012  A-5  COST  SAVINGS 


CONSTRUCTION  COST  ESTIMATE 

OataProparad 

February  1993 

Project 

EEAP  Limited  Enerav  Study 

ProjaetNo. 

Basis  for  EstSnata 

Coda  A  (no  dasign  oompatscQ 

Location 

Fort  Hunter-Liggett,  California 

EngioMT-Arehitoct 

Keller  &  Gannon 

Drawing  No. 

ECO#  A-5  (Install  Solar  Film) 

Estimator 

RJB 

CbaokadBy 

BIH 

Una  Mam 

Quantity 

Labor 

Matsnai 

ToW^ 

Cost 

r«lo. 

Units 

Ed 

Rif 

Unit 

Total 

Par 

Unit 

Total 

Bldg  120 

Solar  Film 

218 

SF 

$2.28 

$^7 

$2.97 

$647 

$1,145 

$1,145 

Bldg  127 

Solar  Film 

165 

SF 

$2.28 

$376 

$2.97 

$490 

$866 

Total  Bldg  127 

$866 

Solar  Film 

200 

SF 

$2.28 

$456 

CM 

$594 

$1,050 

$1,050 

Bldg  177 

Solar  Film 

355 

SF 

$2.28 

$809 

$2.97 

$1,054 

$1,864 

Total  Bldg  177 

$1,864 

Bldg  178 

Solar  Film 

355 

SF 

$2.28 

$809 

$2.97 

$1,054 

$1,864 

Total  Bldg  178 

$1,864 

Bldg  206 

Solar  Film 

1200 

SF 

$2.28 

$2J36 

$2.97 

$3,564 

$6,300. 

Total  Bldg  206 

$6,300 

Bldg  207 

Solar  Film 

SF 

$2.28 

$2,736 

$2.97 

$3,564 

$6^800 

Total  Bldg  207 

$6^ 

Bldg  208 

Solar  Film 

Ed 

SF 

$2.28 

$2,736 

CM 

$3,564 

■1^23 

Total  Bldg  208 

$6,300 

EC01 3  A-5  COST  SAVINGS 


CONSTRUCTION  COST  ESTIMATE 


EEAP  Limited  Energy  Stud 


Location 

_ Fort  Hunter-Liggett,  California 


Eng  in««r>Arc  hitact 

Keller  &  Gannon 


rawing  No. 

ECO#  A-5  (Install  Solar  Film) 


Bldg  229 


Solar  Film 


Total  Bldg  229 


OataPraparad 

February  1993 


Shaat  >f)Of 


tor  Estimaia 


Cod#  A  (no  daaign  oompatad) 


Bldg  230 


Solar  Film 


Total  Bldg  230 


Bldg  243 


Solar  Film 


Total  Bldg  243 


Bldg  244 


Solar  Film 


Total  Bldg  244 


$2,736  |$2.97  |  $3,564  |  $6,300 


$6,300 


1200  SF  $2.28 


$2,736  |$2.97  |  $3,564  |  $6,300 


$6,300 


240  ISF  I  $2.28 


$547  |$2.97  I  $713  |  $1,260 


$1,260 


240  ISF  |$2.28 


$547  |$2.97  I  $713  I  $1,260 


$1,260 


EC014  A-5  COST  SAVINGS 


CONSTRUCTION  COST  ESTIMATE 


Project 

HEAP  Limited  Energy  Stud 


Location 

Fort  Hunter-Liggett,  California  _ 


Enginaar-Archftact 

Keller  &  Gannon 


ECO#  A-5  (Install  Solar  Film 


Coda  A  (no  daaign  oompotod) 


Bldg  286 


Solar  Film 


Total  Bldg  286 


Bldg  295 


Solar  Film 


Total  Bldg  295 


240  |SF  |$2.28  |  $547  |$2.97  |  $713  |  $1,260 


$1,260 


SF  I $2.28  I  $6,534  |$2.97  |  $8,512  |  $15,047 


$15,047 


BuHdIng  ConitmotionCost  |  O&M/YR  |  Total  |  SatotTax  |  OH&P  |  Bond  |  Ck)ntingQncy|  Savings  [  SIR 
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Life  Cycle  Cost  Analysis  Summary  ECO  A-5 

Energy  Corwervation  Investment  Program  (EClP)  ShsM  is  of  is 


Location:  Fort  Hunter  Liggett,  Califbmia  Region  No.  4 

Project  Title:  Install  Solar  Film 


Project  No.  1W03-10 
RscalYear  FY96 


Discrete  Portion  Name:  EGO#  A-5 

Analysis  Date:  March  1993 

Economic  Life: 

5  YEARS 

Preparer  KELLER  &  GANNON 

1.  Investment  Costs 

A.  Constniction  Costs 

$105,275 

B.  SlOH 

$5,790 

C.  Design  Cost 

$6,317 

D.  Total  Cost  (1A+1B+1C) 

E.  Salvage  Value  of  Existing  Equipment 

F.  Public  Utility  Company  Rebate 

G.  Total  Investment  (1D-1E-1F) 

$117,382 

2.  Energy  Savings  {+)/Cost(-): 

Data  of  NISTIR  85-3273-X  Used  for  Discount  Factors 

Enargy  Cost  Saving 

Source  $/MTBU/(1)  MBTU/YR(^ 

Annuai$ 

Savings(3) 

Discount 

Factor(4} 

Discounted 

Savings(5) 

A.  Bac.  $21.84  355.0 

$7,753 

4.49 

$34,812 

B.  Dist  $4.98 

$0i 

4.77 

$0  - 

C.  Propane  $7.87 

$0.^ 

4.79 

_  $0:: 

0.  Other 

_ 

E.  Demand  Savings 

F.  Total 

- I77S3 - 

834,Bi2 

3.  Non  Energy  Savings  (+)  or  Cost  (-): 

A.  Ar>nual  Recurring  (+/-) 

$0 

(1 )  Discount  Factor  (Table  A) 

4.45 

(2)  Discounted  Savings/Cost  (3A  x  3A1) 
B.  Non  Recurring  Savings  (+)  or  Cost  (-) 
Item 


Savings(4*) 

Cost(-)(1) 


Yevof 
Occur.  (2) 


Discount 

Faclor(3) 


Dosoountad  Sav- 
ings(-i-)Cost(-)(4) 


$OSr 


a.  _ _ 

b.  _ _ _ 

d.  Total 

C  Total  Non  Er>ergy  Discounted  Savings  ^A2+3Bd4) 

4.  Simple  Payback  1G/(2F3+3A+0Bdl/Economic  Life)): 

5.  Total  Net  Discounted  Savings  (2F5+3C): 

6.  Savings  to  Investment  Ratio  (SIR)  5/1G: 

7.  Adjusted  Internal  Rate  of  Return  (AIRR): 


SOX 

15.1  Years 
$34,812 
0.30 
-28.30% 


9  Keller  &  Gannon 

COMPUTATION  SHEET  Engineers-Architects 


COMPUTED  BY_ 
CHECKED  BY_ 


19^  /Z.jiS.bOg-E-  — A(^'SA_ 


PRO  IFfT  /6  ■4-03  -^O - 

-gfeAP _ 

SHEET  NO.  *  OF  _i - SHEETS 


D  ^  s  dyXi  P  TcrO  O  F  A(LT70aJ 

(L/farcic^'(^r^^  ^ 

Lu/f^fXyc£) 

^  Oi  \;c^./ue.  cp^ 

^  ^  CL^OC^-^  /4-  A  4 

S^/ar  Sau/Ay 

/zdcl/A'cr^^ 

<=5*3»^  , 

^  Cj/ d  _ 

A/o  Acjd/<:^fd^<^S  ^  ^  dir^  3^ts2./^  /<^ 

Aut^J2-  (T^SS /'C/U2  ^/dtS^ 

/>^/5  a^CLO  /5  /^O-f' 


FORM  lOM/8 


9  Keller  &  Gannon 


COMPUTATION  SHEET 


COMPUTED  BY. 

CHECKED  BY _ 

OATF 

REV. _ 


.  19 _ 


grrrp  A  %■ 


S/}ac{/^q 

D  eA}(C,<L% _ 


Engineers-Architects 

PROJECT. 


SHEET  NO.  _ OF  Vb  SHEETS 


/4ccT7g>/cV 

S/^adt^  //?5Ar/4/  ^ 


OddcL/o/^  uxe//  5<*?^'^c^5 
s<^  A^<-^  CiJ///  /'(sa^cfc.^ 


cLjfr/^ 

/iCsL.  ^  ^ 

y4?  ^  Cr£>£?/<^  . 

S  u/c.  t>/'A^(S^  Xy  ^oi>^e-h 


A<z<z. 


T/ul.  i^//'ocu//r^  ^<jr/c//y^^-S>  UJ^f^  ^  <Lsf^'//(rT<ec^ 
^^r</  /nod2S'U^^-^^i> : 

^tir^  ^r^-/rcsrt^  y ft 

JiEei^.  d/^^rctr*^  - 


UO 
JA  ? 

/^f/— 

/?-? 

/^S 

Z+3^2. 44-, '2-4^7 

^4>/  e>M  fdsSdT/^. 


^  AJ  S,(2£.'/  Sao//^<^^ 
S/7^ 


-  a - 


ika//^r  sAdre//>y 

ro//5  ^^3  4-' 


w 


(TjL  _  _  _ 

;4?“  e.€ta/t  c?Q 

Jbu/Zc//^^  /h  : 

f  irizz"  I 


lOM/t 
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COMPUTED  BY. 
CHECKED  BY_ 
DAIE_ 

'RE\r_ 


isS 

.  19 _ 


COMPUTATION  SHEET 


Engineers-Archttects 
PROJECT  \C^*  ^OZ  -“IQ 


SHEET  NO. , 


■  OF. 


.SHEETS 


■v®anuw«o 


10  rr 


|_4/c>\USm  u!t^o^s>_'iii  1^114^  Su  c/VT\ 

7Z^  - —  ^4®  — 

^as'_-  :  o.tfi' 

_  o»3^  : 


WtSofCZSEZ 


b^^wrufJjfeaai^ 


1:^3 : 

z^tyz:. 


^:^pin^aszzs;j3*^75^' 
hignsczfiiQ.  <g:&i  _ 


Z.56> 


.“iOuT  ^'OiS'  '^htL.  ■ 

_lA<a3o 

.Otv'^B^rtOO 

TTCV- v^c~?wtrzii 


T^\'t  ^so:\  (0 


7Sr^7.~ 


FORM  lOM/S 


Trane  Air  Conditioning  Economics 

8y:  Trane  Customer  Direct  Service  Network 


V600 


PAGE  3 


System  1 

Peak 

PTAC 

-  PACKAGED  TERMINAL  AIR  COND. 

COOLING  COIL 

PtAX  - - 

Peaked  at  Time  *■> 

Mo/Hn  7/17 

* 

Outside  Air  ■*> 

OADB/VB/HR:  96/  70/  70.0 

• 

* 

Space 

Ret.  Air 

Ret.  Air 

Net 

Perent  ♦ 

Sens.4>Lat. 

Sensible 

Latent 

Total 

Of  Tot  * 

Envelope  Loads 

(Btuh) 

(Btuh) 

(BUil) 

CBtuh) 

(X)  * 

Skylite  Soir 

0 

0 

0 

0.00  * 

Skylite  Cond 

0 

0 

0 

0.00  * 

Roof  Cond 

0 

1,944 

1,944 

5.97  * 

Glass  Solar 

12,250 

0 

12,250 

37.63  ♦ 

Glass  Cond 

1,283 

0 

1,283 

3.94  * 

Wall  Cond 

8,671 

2,395 

11,066 

34.00  • 

Partition 

0 

0 

0.00  * 

Exposed  Floor 

0 

0 

0.00  * 

Infiltration 

0 

0 

0-00  * 

Sub  Totaln> 

22,205 

4,340 

26,544 

81.55  * 

Internal  Loads 

• 

Lights 

1,707 

0 

1,707 

5.24  * 

People 

4,300 

4,300 

13.21  * 

H<*e 

0 

0 

0 

0 

0.00  * 

Sub  Totaln> 

6,007 

0 

0 

6,007 

18.45  * 

Ceiling  Load 

582 

-582 

0 

0.00  * 

Outside  Air 

0 

0 

0 

0 

0.00  * 

Sip.  Fan  Heat 

0 

0.00  * 

Ret.  Fan  Heat 

0 

0 

0.00  * 

Duct  Heat  Pkip 

0 

0 

0.00  * 

OV/UNDR  Sizing 

0 

0 

0.00  * 

Exhaust  Heat 

0 

0 

0 

0.00  * 

Terminal  Bypass 

0 

0 

0 

0,00  * 

• 

Grand  Total“> 

28,793 

3,757  0  32.551 

100,00  * 

Total  Capacity 

Sena  Cap.  -  Coil  Airf  1  Entering  DB/IB/HR 

(Tons) 

(Hbh) 

(Hbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Main  Clo  2.7 

32.6 

30.1 

1,602 

76.9  63.1  66.9 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0 

3.0  -  0.0  - 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0 

).0  0.0 

Totals  2.7 

32.6 

CLG  SPACE  PEAK 
tte/Hr:  7/17 
OAOBi  96 


Perent 
Of  Tot 
<X) 
0.00 
0.00 
0.00 
46.44 
4.87 
32.87 
0.00 
0.00 
0.00 
84.17 

6.47 

6.82 

0.00 

13.29 

2.53 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 


26,379  100.00 


Space 

Senaible 

(Btiii) 

0 

0 

0 

12,250 

1,283 

8,671 

0 

0 

0 

22,205 

1,707 

1,800 

0 

3,506 

668 

0 


HEATING  COIL  PEAK 
Ho/Hp:  13/  1 
OAOS:  27 


Space  Peak 
Space  Sent 
(Bttii) 
0 
0 
0 
0 

-5,253 

-6,429 

0 

0 

0 

-11,682 

0 

0 

0 

0 

-516 

0 


Coil  Peak 
Tot  Sena 
(BtiA) 
0 
0 

-1,499 

0 

-5,253 

-8,107 

0 

0 

0 

-14,859 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


-12,198 


Perent 
Of  Tot 
(X)  t 
0.00 
0.00 
10.08 
0.00 
35.35 
54.56 
0.00 
0.00 
0.00 
100.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 


-14,859  100.00 


Ltavirv  DB/UB/HR 


Gross  Total 


-AREAS- - 

Glaas^  Csf ) 


(X) 


-NEATING  COIL  SELECTION- 


Capacity 

Coil  Airfl 

Ent 

Lvg  ^ 

Type^ 

(Mbh> 

(cfm) 

Deg  P 

Deg  F 

Vent- 

Main  Htg 

-18.3 

1,602 

64.5 

75.0 

Infil 

Aux  Ntg 

0.0 

0 

0.0 

0.0 

Sipply 

Preheat 

-0.0 

1,602- 

64.8 

59.8 

Minefm 

Reheat 

0.0 

0 

0.0 

0.0  - 

Return 

Huiidif 

0.0 

0 

0.0 

0.0  . 

Exhaust 

Opt  Vent 
Total 

0.0 

•18.3 

0 

0.0 

0.0 

Rm  Exh 

Auxil 

•AIRFLOUS  (cfa)- 
Cooling 
0 
0 

1,602 
0 

1,602. 

0 
0 
0 


Deg  F 

Deg  F 

Grains 

Floor 

1,000 

59.8 

56.3 

64.2 

Part  - 

0 

.  0.0 

-  0.0 

0.0 

ExFlr 

0  ’ 

0.0 

0.0 

0.0 

Roof 

1,000 

0^0 

Walt 

1,400^' 

140 -a  10 

-ENGINEERING 

CHECKS— 

-TEMPERATURES  CF) - 

Keating 

0 

0 

1,602 

0 

1,602 

0 

0 

0 


Clg  X  QA 
Clg  Cfm/Sqft 
Clg  Cfm/Ton 
Clg  Sqft/Ton 
Clg  Btiii/Sqft 
No.  People 
Htg  X  OA 
Htg  Cfm/SqFt 
Htg  Btuh/SqFt 


0.0 
1.60  - 
590.46 
368.66 
32.55 
10 
0.0 
1.60 
-18.31 


Typa»^ 
SADS^. 

PlafUB^ 

Return 
Ret/QA 
Ruiamd  -  75.0 
Fn  RtrlO  “  0.0 
Fn  BldTD  0.0 
Fn  Frict  0.0 


Clg  ^ 

59.8. 

76.8 

76.9 
76.9 


Htg-tE 

75.0 
64.5 
64.8 
64.8 
68.0 
^  0.0 
0.0  ^ 
0.0 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


System 


Peak 


PTAC 


PACKAGED  TERHINAl  AIR  CONO. 


4^01*  I'i 


PAGE 


COOLING  COIL  PEAK 


Peaked  at  Time  »=> 

Mo/Hr:  7/17 

* 

Mo/Hr:  7/17 

Mo/Hr;  13/  1 

Outside  Air  ~> 

0AD8/WB/HR:  96/  70/  70.0 

* 

* 

(WOB:  96 

OADB:  27 

* 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt  * 

Space 

Percnt 

Space  Peak  Coil  Peak 

Percnt 

Sens.'f'Lat. 

Sensible 

Latent 

Total 

Of  Tot  * 

Sensible 

Of  Tot 

Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btiii) 

(X)  * 

(Btiii) 

(X) 

(BtiBi)  (Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0,00  * 

0 

0.00 

0  0 

0.00 

Skylite  Cond 

0 

0 

0 

0,00  * 

0 

0.00 

0  0 

0.00 

Roof  Cond 

0 

2,608 

2,608 

9.41  * 

0 

0.00 

0  -1,494 

9.40 

Glass  Solar 

4,970 

0 

4,970 

17.92  * 

5,600 

26.45 

0  0 

0.00 

Glass  Cond 

2,421 

0 

2,421 

8.73  • 

2,002 

9.45 

-6,291  -6,291 

39.60 

Wall  Cond 

9,228 

2,495 

11,723 

42.28  * 

9,149 

43.22 

-6,429  -8,102 

51.00 

Partition 

0 

0 

0.00  • 

0 

0.00 

0  0 

0.00 

Exposed  Floor 

0 

0 

0.00  * 

0 

0.00 

0  0 

0.00 

Infiltration 

0 

0 

0.00  * 

0 

0.00 

0  0 

0.00 

Sub  Totalss> 

16,618 

5,103 

21,722 

78.34  * 

16,751 

79.12 

-12,720  -15,887 

100.00 

Internal  Loads 

* 

Lights 

1,707 

0 

1,707 

6.15  * 

1,707 

8.06 

0  0 

0.00 

People 

4,300 

4,300 

15.51  * 

1,800 

8.50 

0  0 

0.00 

Misc 

0 

0 

0 

0 

0.00  * 

0 

0.00 

0  0 

0.00 

Sub  Total»*> 

6,007 

0 

0 

6,007 

21.66  * 

3,506 

16.56 

0  0 

0.00 

Ceiling  Load 

998 

-998 

0 

0.00  • 

913 

4.31 

-635  0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00  * 

0 

0.00 

0  0 

0.00 

Sup.  Fan  Heat 

0 

0.00  * 

0.00 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0-00  ♦ 

0.00 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00  * 

0.00 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00  • 

0 

0.00 

0  0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00  * 

0.00 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00  * 

« 

0.00 

0 

0.00 

Grand  Total*a> 

23,622 

4,106 

0 

27,728 

_ 

100.00  * 

21,170 

100.00 

• 

-13,355  -15,887 

100.00 

Total  Capacity 

Sena  Cap. 

Coil  Airfl 

Entering  DB/UB/HR 

Leaving  DB/UB/HR 

Gross  Total  Glass  <sf) 

<X) 

(Tons) 

(Hbh) 

(Hbh) 

(cfa) 

Deg  E  Deg  E  Grains 

Deg  F  Deg  F 

Grains 

Floor 

1,000 

Main  Clg  2.3 

27.7 

25.2 

1,230 

78.1  63.5  66.» 

59.1  56.0 

64.0 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

Roof 

1,000 

0-0 

Totals  2.3 

27.7 

Uall 

1,400  140^10 

_ ......  ..BUeTUPCSTWC 

CHECKS- 

..TnstnsTiBre 

- ncMitnu  Vrwti.  acuEWi 

Capacity 

Coil  Airfl  Ent 

Lvg  X. 

Type^ 

Cooling 

Heating  Clg 

X  OA 

0.0 

Type^-  Clg  - 

Htg*.- 

(Hbh) 

<cf«) 

Deg  E 

Deg  E 

Vent 

0 

0  Clg 

Cfa/Sqft 

1.23 

SAOB  59. t 

78.8 

Main  Htg  -18.3 

1, 

230 

64.S 

78.0 

Infil 

0 

0  Clg 

Cfm/Ton 

532.33 

Plenui  78.1 

64.3 

Aux  Htg  0.0 

0 

0.0 

0.0 

Si^ly 

1,230 

1,230  Clg 

Sqft/Too 

432.77 

Return  78.1 

64.7 

Preheat  -0.0 

1. 

230 

64.7 

59.t 

Mincfm 

0 

0  “  Clg 

BtlA/Sqft 

27.73 

Ret/(M  TB.t 

64^ 

Reheat  0.0 

0 

0.0 

0.0 

Return 

1,230 

1,230  No. 

People 

10 

Riawmd  75.0 

68.0 

Huaidif  0.0 

0 

0.0 

0.0 

Exhaust 

0 

0  Htg 

X  GA 

0.0 

Fn  NtrTD  0.0 

0.0 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rji  Exh 

0 

0  Htg 

Cfn/SqFt 

1.23 

Fn  BldTD  0.0 

0.0 

Total  -18.3 

Auxll 

0 

0  Htg 

Btuh/SqFt 

-18.32 

Fn  Frict  0.0 

0.0 

CLG  SPACE  PEAK 


HEATING  COIL  PEAK 


9  Keller  &  Gannon 
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EC023  A-7  COST  SAVINGS 


CONSTRUCTION  COST  ESTIMATE 


EEAP  Limited  Energy  Stud 


Location 

Fort  Hunter-Liggett,  California 


Eng  inMT-Architsct 

Keller  &  Gannon 


Drawing  No. 

ECO#  A-7  (INSTALL  SHADING  DEVICES 


BLDG120 


Indoor  Blinds 


Total  Bldg  120 


BLDG  127 


Indoor  Blinds 


Total  Bldg  120 


BLDG  161-162 


Indoor  Blinds 


Total  Bldg  161-162 


BLDG  177 


Indoor  Blinds 


Total  Bldg  355 


BLDG  178 


Indoor  Blinds 


Total  Bldg  178 


BLDG  240 


Indoor  Blinds 


Data  Praparad 


February  1993 


ShMt  Of 


Coda  A  (no  dasign  compatad) 


$0.52 


$125  1  $6  1  $1,411 


$1,536 


EC024  A-7  COST  SAVINGS 


CONSTRUCTION  COST  ESTIMATE 


Project 

EEAP  Limited  Energy  Stud 


Location 

Fort  Hunter-Liggett,  California _ _ 


Engmaor-^chitoet 

Keller  &  Gannon  _ 


rawing  No. 

ECO#  A-7  (INSTALL  SHADING  DEVICES) _ RJB 


uantity 


Unit  Par 

Unto  I  Mmm.  I  Unit  I  Total 


Proparod 

February  1993 


ProjaotNo. 


lorEstimata 


Coda  A  (no  daaign  oompatad) 


BLDG  243 


Indoor  Blinds 


Total  Bldg  243 


240  ISF  I  $0.52  I  $125  I  $6  |  $1,411  |  $1,536 


$1,536 


BLDG  244 


Indoor  Blinds 


Total  Bldg  244 


240  ISF  I $0.52 


$125  I  $6  $1,411  $1,536 


$1,536 


BLDG  246 


Indoor  Blinds 


Total  Bldg  246 


240  ISF  I $0.52 


$125  I  $6  I  $1,411  $1,536 


$1,536 


ECO  A-7  COST  SAVINGS 
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Life  Cycle  Cost  Analysis  Summary  eco  a-7 

Energy  Conservation  Investment  Program  (EClP)  Sho®t  is  of  is 


Location:  Fort  Hunter  Liggett,  California  Region  No.  4 

Project  Title:  Install  Shading  Devices 
Discrete  Portion  Name:  ECO#  A-7 

Afwdysis  Date:  March  1993  Economic  Life:  5  YEARS 


Project  No.  1&403-10 
Fiscal  Year  FY96 

Preparer.  KELLER  &  GANNON 


1.  Investment  Costs _ 

A.  Construction  Costs 

B.  SIOH 

C.  Design  Cost 

D.  Total  Cost  (1A+1B-HC) 

E.  Salvage  Value  of  Existing  Equipment 

F.  Public  Utility  Company  Rebate 

G.  Total  Investment  (1D-1E-1F) 


$18,306 

$1,007 

$1,098 

wrr 


$20,411 


2.  Energy  Savings  (-f  )/Cost(-): _ _ 

Date  of  NISTIR  85-3273-X  Used  for  Discount  Factors 


Energy 

Source 

Cost 

$/MTBU/(1) 

Savirig 

MBTU/YR(2) 

Amual  $ 
Savlngs(3) 

Disoourrt 

Factor(4) 

Discounted 

Savings(5) 

A.  Elec. 

$21.84 

17.0 

$37t 

4.49 

$1,667 

B.  Dist 

$4.98 

”  $0 

4.77 

_  $0 

C.  Propane 

$7.87 

“  $0 

4.79 

D.  Other 

E.  Demand  Savir>gs 

F.  Total 

|i,^7 

3.  Non  Energy  Savings  (-f)  or  Cost  (-): 


A.  ArwHial  Recurring  (-1-/-) 

(1)  Discount  Factor  (Table  A) 

(2)  Discounted  Savings/Cost  (3 A  x  3A1) 

($286) 

4.45 

(SI  .273) 

B.  Non  Recurring  Savings  (-I-)  or  Cost  (-) 

Item  Savings(-t-)  Year  of 

Discount 

Dosoounted  Sav- 

Cost(-)(1)  Occur.  (2) 

Faclor(3) 

lngs(+)Co8t(-)(4) 

a.  ' 

b.  . 


c. 

d.  Total 


C  Total  Non  Energy  Discounted  Savings  (3A2+3Bd4) 


($1,273) 


4.  Simple  Payback  1G/(2F3+3A+(3Bd1 /Economic  Ufe)): 

5.  Total  Net  Discounted  Savings  (2F5+3C): 

6.  Savings  to  Investment  Ratio  (SIR)  5/1G: 

7.  Adjusted  Internal  Rate  of  Return  (AIRR): 


239.3  Years 
$394 
0.02 
-63.45% 
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Life  Cycle  Cost  Analysis  Summary  ECO  b-i 

Energy  Conservation  Investment  Program  (EClP)  Sheet  5  of  5 


Location:  Fort  Hunter  Liggett,  California  Region  No.  4 

Project  Title:  Duty  Cycling 
Discrete  Portion  Name:  ECO#  B-1 

Analysis  Date:  June  1993  Economic  Life:  15  YEARS 


1  ■  Investment  Costs _ _ _ _ _ 

A.  Construction  Costs  $23,71 0 

B.  SlOH  $1.304 

C.  Design  Cost 

D.  Total  Cost  (1A+1B+1C)  $26,437 


E.  Salvage  Value  of  Existing  Equipment 

F.  Public  Utility  Company  Rebate 

G.  Total  Investment  (1D-1E-1F) 


Project  No.  1 6-403-1 0 
Fiscal  Year  FY96 

Preparer:  KELLER  &  GANNON 


$26,187 


2.  Energy  Savings  (-H)/Cost(-): _ 

Date  of  NISTIR  85-3273-X  Used  for  Discount  Factors 


Energy 

Cost 

Saving 

Annual  $ 

Discount 

Discounted 

Source 

$/MTBU/(1) 

MBTU/YR(2) 

Savings(3) 

Factor(4) 

Savlngs(5) 

A.  Elec. 

$21.84 

$0 

11.70 

$0 

B.  Dist 

$4.98 

$0 

13.78 

$0 

C.  Propane 

$7.87 

$0 

14.16 

$0 

D.  Other 

E.  Demand  @  $108/kW-Yr 

130.8 

"  $14,122 

11.70 

~  $165,227 

F.  Total  $14,122  $165,227 


3.  Non  Energy  Savings  {+)  or  Cost  (-): _ 

A.  Annual  Recurring  {+/•)  _ ($667) _ 

(1)  Discount  Factor  (Table  A)  _ 11-12 _ 

(2)  Discounted  Savings/Cost  (3A  x  3A1)  ($7,413) 

B.  Non  Recurring  Savings  (+)  or  Cost  (-) 

Item  Savings(-t-)  Year  of  Discount  Doscounted  Sav- 

Cost(-)(1)  Occur.  (2)  Factor(3)  ings(-l-)Cost(-)(4) 

a.  _ _ 

b.  _  -  _ 


d.  Total 


C  Total  Non  Energy  Discounted  Savings  (3A2+3Bd4)  ($7,413) 

4.  Simple  Payback  1G/(2F3-f-3A-F(3Bd1/Economic  Life)):  1 .9  Years 

5.  Total  Net  Discounted  Savings  (2F5-f3C):  $157,814 

6.  Savings  to  Investment  Ratio  (SIR)  5/1 G;  6.03 

7.  Adjusted  Internal  Rate  of  Return  (AIRR):  53.80% 
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Performance 

Data 


S  o-^  /3 


Notec 

1 ,  Ratingi  baMd  on  na 


M  akiiijdo  «id  «Mi»faK>r  fcUng  te»r  of  0i)006  pv  AM 


3.  ExtrapoftCT  bayond  pointt  it  not  porrniMiNo 

4.  KW  input  to  for  oonvroMora  only.  ,  _ 

5. EER  -  6w»yvE#fip«icvftotia(eiii^a«4winPttwwinpi«inchi(lota»np««nraoondin^ 

6.  Ratad  in  acoopOroa  with  ARI  Stwidanl  S0Ol 

7.  Ratiigi  wa  bMd  on  an  avaporaiar  tmpareaaa  drop  of  10  da^Ma  F. 
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Performance 

Data 


1abl«  19-1  —  CGAIMMO 


Entefing  Condenaer  Ak  TemoefatUfB  <Degreei  R 


75 

85 

95 

106 

115 

LWT 

Caoadty 

Input 

Capacity 

Input 

Capacitv 

input 

Capacitv 

Input 

EER 

Capacity 

Input 

EER 

(DeaR 

(Tons) 

KW 

EER 

(Tons! 

KW 

EER 

mvss^m 

KW 

EER 

(Tonsi 

KW 

(Tons! 

KW 

40 

36.7 

31.6 

129 

349 

35.0 

10.7 

3ao 

39.0 

99 

31.0 

424 

7.8 

289 

489 

6.6 

42 

37.9 

32.0 

12.6 

36.0 

35.4 

11.0 

341 

39.4 

9.4 

320 

428  • 

8.1 

299 

48.6 

28 

44 

39.1 

329 

12.9 

379 

359 

119 

359 

39.6 

9.7 

33.1 

440 

89 

31.0 

49.0 

7.0 

45 

39.7 

32.4 

13.1 

379 

359 

114 

359 

399 

99 

327 

442 

84 

319 

499 

7.1 

46 

40.4 

32.6 

139 

384 

3ao 

119 

36.4 

40.0 

99 

343 

444 

8.5 

32.0 

49.4 

79 

48 

41.6 

32.8 

13.5 

399 

364 

119 

37.5 

404 

10.1 

354 

449 

8.7 

33.1 

428 

7.4 

50 

42.9 

339 

13.8 

409 

369 

12.0 

3a7 

409 

104 

325 

459 

89 

349 

524 

7.6 

55 

46.2 

34.0 

14.6 

44.0 

37.6 

^^7 

41.8 

419 

11.0 

39.5 

424 

9.4 

37.1 

514 

20 

60 

49.6 

34.8 

15.3 

479 

3a4 

139 

45,0 

42.6 

11.5 

429 

474 

9.9 

Notac 

1.  Ratingi  baaed  on  a  0.0005  fouling  factor  at  tee  level  per  ARI  atandaid  59061  or  0.0002S  foi^fog  factor  at  aae  lavol  par  AAI  Mndanf  59068. 

2.  Intatpoiation  between  poaita  ■  pennniaaiblai. 

3.  Extrapoiatian  beyond  pointa  P  not  parmieaiWe 

4.  Kw  input «  for  compta 

eaonanly. 

5.EER  •  Energy  EffidencyRatia  (Btu^watt-hourt.  Power  aiputaindMde  uompfaeBnii.  condenaer  f»»  and  oonPotpOKwr. 

6.  Rated  fo 

■ecofdanoe  with  ARI  atandani  590 

7.  Ratinga  are  beeed  on  an  evaporator  tamparatura  dnsp  of  10  F. 

19-2  —  CGA1>C50 

miiiiHH 

Hmni 

HHH 

75 

85 

95 

105 

115 

LWT 

Capacitv 

Input 

Capadcy 

Input 

Capacity 

Input 

Capacity 

Input 

EER 

Capacity 

Input 

EER 

(DeoR 

(Tons) 

KW 

EER 

(Tonsi 

KW 

EER 

(Tona) 

KW 

EER 

KW 

KW 

40 

46.0 

41.6 

11.6 

439 

459 

109 

41.6 

50.6 

89 

399 

520 

7.6 

369 

629 

25 

42 

47.5 

42.0 

11.9 

459 

469 

ia4 

439 

519 

9.0 

409 

526 

79 

379 

629 

26 

44 

49.1 

42.4 

129 

469 

46.8 

10.7 

444 

51.6 

99 

419 

57.0 

20 

399 

639 

28 

45 

499 

42.6 

129 

47.5 

47.0 

109 

45.1 

519 

9.4 

429 

57.4 

21 

399 

624 

29 

46 

50.6 

429 

12.5 

489 

479 

109 

459 

529 

9.5 

439 

57.6 

89 

40.5 

\62a 

7.0 

48 

52.2 

43.4 

12.7 

499 

47.6 

119 

479 

529 

9.7 

446 

589 

8.4 

419 

649 

79 

539 

439 

13.0 

519 

489 

114 

489 

539 

99 

421 

589 

26 

439 

649  - 

73 

55 

579 

45.0 

13.7 

559 

49.4 

12.0 

529 

544 

109 

427 

609 

21 

469 

622 

79 

60 

62.1 

469 

14.3 

59.4 

50.6 

12.6 

56.5 

559 

11.0 

526 

614 

9.5 

Notaar 

I.Ratingat 

leead  on  a  Ol0006  fouling  factor  at  aae  taval  per  AH)  atandard  66061  or  000025  fouling  factor  at 

aaa  iavei  par  ARI  atanjanf  68066 

2.  tnterpolBtian  betvMen  pointa  P  permPaible. 

3.  Extiapoletiuii  beyond  poaKs  P  not  pennieaitalaL 

4.  Kw  input  m  for  ccirrpreeeon  only. 

5.  E0l  -  Energy  Effidancy  Ratia  iBtu^rMtt-boial  Power  inputa  indude 

cmcwiaar 

oondarvar 

6.  Rated  in  aocofdanca  with  ARI  itani 

jam  590 

7.  Ratinga  ara  baaed  on  an  evaponaor  Mmparatura  drop  of  10  F. 

labk  19-3->CGIM:80 

75 

85 

95 

105 

115 

LWT 

(DeoR 

Capacity 

(Tons) 

Input 

KW 

EER 

Capacity 

(Tend 

Input 

KW 

ESI 

Capacity 

(Tom) 

Input 

KW 

EER 

Capacity 
fTons)  _ 

Input 

KW 

EER 

Capacity 

rronrt 

Input 

KW 

EER 

40 

545 

426 

12.0 

520 

528 

109 

49.4 

599 

9.0 

469  - 

620 

79 

427 

729 

69  > 

42 

523 

499 

123 

527 

544  . 

10.7 

51,1 

609 

93 

489 

669 

20 

459 

728 

28 

44 

521 

499 

126 

525 

520 

11.0 

527 

609 

99 

499 

674 

22 

427 

744  • 

7.0 

45 

59.0 

499 

127 

524 

559 

11.1 

539 

619 

9.6 

509 

679 

23 

47.5 

748 

7.1 

46 

599 

509 

128 

573 

524 

119 

544 

614 

9.7 

514 

620 

24 

423 

722 

79  ' 

48  ' 

619 

50.8 

121 

59,1 

520 

114 

522 

620 

99 

521 

626 

26 

499 

7M 

73 

50 

63.7 

519 

124 

609 

526 

11.7 

579 

626 

121 

548 

699 

28 

519 

724  - 

7,5 

55 

626 

529 

141 

659 

520 

123 

624 

649 

10.7 

59.1 

728 

99 

527 

722  : 

79 

60 

73,6 

528 

148 

704 

59.6 

129 

67.1  • 

659 

119 

639 

728 

9.7 

1.  Ritingi  b«Md  on  •  OXXnS  faidno  fKtar  «  M  iMi  par  itindiRl  660^  or  Ol(XXXS  ftouing  teior  It  MS  ImI  pir  AM 

2.  IntwpoiBtion  barwan  pcana  ia  parmiartia, 


4.  PCwv  iiput  ia  for  ciampraaaon  only, 

&EB)  -  €nargyEfflciancyRaPa(Biu/MM4«MiPoMorinpijisindudaoonipraaaara,omdanaar«pmandeanMpaiMi; 

6.  Rated  fo  aoeofOanoa  wiPi  AfU  atvvford  sea 

7.  Ratinga  ara  baaad  on  an  •vaponNor  lampomura  drop  c#  to  F. 
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a<10  65  ^ 

SAj2A.i 


TABLE  16-1  ^  System  Capacity  Data  ^  Air-Cooled  Condenser  with  Comprer 
sor  Chiller  fcont.) 


AIR-COOLED 

CONDENSER 

OOMPRESSOR 

CHILLER 

COMBINATION 

LEAVING 

OUTSIDE  AMBIENT  TEMPERATURE 

ENTERING  CONDENSER  (R 

CHILLED 

WATER 

85 

95 

105 

TEMPERATURE  " 

(F) 

TONS 

KW 

TONS 

KW 

TONS 

KW 

40 

732 

74  9 

66.6 

79  1 

62.3 

83.0 

CAUA  800 

WITH 

42 

74  1 

76.1 

69.1 

80,4 

64  5 

844 

45 

77  5 

77.9 

72.9 

82.2 

679 

86.5 

CCUA  080  R 

48 

81.4 

79.4 

76.5 

840 

71,4 

88.7 

50 

83.7 

80.8 

78.9 

85.6 

74  0 

90.5 

(2)  CAUA 

800 

WITH 

CCUA  120  R 

40 

119.4 

103.1 

110.4 

110.7 

99.4 

117.4 

42 

118.1 

104,5 

110.6 

112.3 

102.9 

119.4 

45 

123.8 

1066 

116.0 

1148 

108.0 

122.3 

48 

129.3 

108.7 

121  4 

117  1 

113.2 

125.0 

50 

133.1 

110.0 

125.2 

118.6 

1168 

126.8 

(2)  CAUA 

800 

WITH 

CCUA  150  E 

40 

1346 

129.3 

124.7 

137.3 

115.7 

145.6 

42 

139.0 

131.6 

129.0 

1400 

120.0 

148.0 

45 

145.6 

134.2 

135.4 

144  0 

126.4 

151  6 

48 

153.0 

139.8 

1422 

1476 

132.8 

156.0 

50 

157.5 

140.6 

147  0 

149.9 

137.2 

154  3 

(U  CAUA 

800  AND 

(1)  CAUA 

1000  WITH 

CCUA  180  E 

40 

156.0 

150.8 

141.5 

160.0 

133.8 

168.5 

42 

161.3 

153.3 

150.1 

162.8 

138.7 

171.6 

45 

169.3 

157.1 

157.6 

167.0 

146.1 

176.3 

48 

178.0 

161.0 

165.5 

171.3 

153.7 

181.5 

50 

183.4 

163.3 

170.8 

1^1 

184  1 

CAUA  1000 

WITH 

CCUA  075  E 

40 

69.3 

61.7 

64.3 

66.5 

59.3 

70.3 

42 

71.6 

62.8 

66.6 

67.5 

61.6 

71.6 

45 

75.1 

64.5 

70.1 

69.0 

65.1 

73.5 

48 

778 

65.3 

73.7 

70.3 

68.4 

75.0 

50 

81.1 

66.4 

76.2 

71.4 

70.8 

76.2 

CAUA  1000 

WITH 

CCUA  080  R 

40 

74  0 

72.1 

69.3 

769 

642 

80.8 

42 

763 

73.2 

71.6 

77.8 

66.7 

82.0 

45 

79.7 

75.0 

75.1 

79.2 

70.5 

83.7 

48 

822 

76.7 

79  1 

80.8 

74.2 

85.6 

50 

86.1 

77.9 

81.4 

82.2 

76.8 

87.3 

CAUA  1000 

WITH 

CCUA  100  6 

40 

88.7 

85.9 

82.7 

91.3 

76.2 

95.7 

42 

91.8 

87.5 

85.6 

92.8 

78.9 

96.6 

45 

96.5 

90.0 

89.9 

95.0 

82.9 

100,5 

48 

101.5 

92.0 

94.4 

97.5 

87.3 

103.2 

50 

104.6 

93.3 

97.3 

99.2 

90.0 

105.1 

CAUA  1000 

WITH 

CCUA  100  R 

40 

89.9 

89.1 

83.9 

942 

77.8 

98.7 

42 

92.9 

90.5 

86.8 

95.6 

80.6 

100.2 

45 

97.6 

92.3 

91.3 

97.8 

84.8 

102.8 

48 

102.3 

94.3 

95.9 

999 

89.3 

105.5 

50 

105.5 

95.5 

99.0 

101.3 

92.4 

106.8 

(2)  CAUA 

1000 

WITH 

CCUA  150  E 

40 

138.7 

123.3 

128.5 

132.0 

118.7 

140.7 

42 

143.2 

125.6 

133.2 

135.0 

123.2 

143.8 

45 

11^ 

11^ 

IBEO 

IIEEEI 

48 

■■ran 

lisa 

IBEQ 

IIEia 

11^1 

so 

lESI 

limi 

lESI 

iBia 

HBM 

NOTES; 

(1 )  Kw  «  kx  comoressof  only. 

(2)  Capacities  are  at  a  10  F  At. 


TABLE  16-1  -  System  Capacity  Data  Air-Cooled  Condenser  with  Compres¬ 
sor  Chiller  (cont.) 


AIR-COOLED 

CONDENSER 

COMPRESSOR 

CHILLER 

COMBINATION 

leaving 

OUTSIDE  AMBIENT  TEMPERATURE 

ENTERING  CONDENSER  (F) 

CHILLED 

WATER 

85 

95 

105 

TEMPERATURE 

(R 

TONS 

KW 

TONS 

KW 

TONS 

KW 

{DCAUA 

40 

159.0 

145.2 

145  5 

155-5 

133  9 

165  5 

1000  AND 

42 

165  1 

147  8 

153  7 

158.2 

141  6 

167  0 

(DCAUA 

45 

174  3 

151  7 

166  0 

1623 

153.1 

172.3 

1200  WITH 

48 

181  3 

1540 

170  4 

165  3 

156  6 

176  4 

CCUA  180  E 

50 

187.7 

156  5 

1757 

167  4 

1622 

178  5 

(2)  CAUA 

40 

177.3 

171  7 

165.5 

1827 

152,5 

191  3 

1000 

42 

1836 

175  0 

171  2 

185  6 

157  8 

1966 

WITH 

45 

196.0 

180  6 

1798 

170  0 

165  8 

201  0 

CCUA  200  E 

48 

205.9 

1840 

188  4 

193  0 

175  6 

206  4 

50 

209.3 

186.7 

194  7 

1983 

180  4 

210  1 

40 

89  7 

83.5 

83.5 

89  0 

77  0 

94  1 

CAUA  1200 

42 

93.5 

85  0 

87  1 

90.7 

80  0 

96  0 

WITH 

45 

99  2 

87  2 

92  5 

93.3 

84  5 

98  8 

CCUA  100  E 

48 

103.5 

88  7 

965 

95  0 

882 

101  0 

50 

106.6 

900 

995 

96  0 

91  4 

102.3 

40 

92.7 

86  8 

86  4 

922 

80,2 

97  1 

CAUA  1200 

42 

95.8 

88.0 

896 

93.6 

832 

986 

WITH 

45 

100.7 

898 

94  1 

956 

87  7 

1009 

CCUA  100  fl 

48 

105.9 

91  5 

99  1 

97  5 

923 

103  1 

50 

109  1 

92.5 

102.4 

98.8 

i  95.4 

104  5 

40 

1110 

108.0 

103.8 

114  8 

i  96.5 

121  3 

CAUA  1200 

42 

114  4 

1097 

107  1 

1168 

99.7 

123.4 

WITH 

45  ' 

119.6 

112.3 

112.2 

1197 

1  1045 

126  7 

CCUA  120  R 

48 

125.0 

114.8 

117.3 

122.6 

1093 

1298 

50 

128.6 

116.4 

120  6 

124  4 

112  7 

131  8 

(2)  CAUA 

40 

179  4 

165.6 

157.0 

177  9 

154  0 

188.3 

1200 

42 

187.0 

170  0 

174  2 

181  4 

160  0 

192.0 

WITH 

45 

198  4 

174  4 

1850 

1866 

168.0 

197  6  1 

CCUA  200  E 

48 

212.4 

188.0 

197  6 

200.0 

182  8 

202.0 

50 

2131 

180.1 

199.0 

192,0 

1828 

204  7 

NOTES: 

(1)  Kw  IS  for  compressor  oniy. 

(2)  Capacities  are  at  a  10  F  At. 
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ECO-2  Energy  Savings 


BC!0  Ba 

i3 


Building  1  Constnjction  Cost 


6  WoodScreeen 


Wood  Column 


TOTAL 


Wood  Screeen 


Wood  Column 


TOTAL 


Wood  Screeen 


Wood  Column 


TOTAL 


Wood  Screeen 


Wood  Column 


TOTAL 


Wood  Screeen 


Wood  Column 


TOTAL 


Wood  Screeen 


Wood  Column 


TOTAL 


Wood  Screeen 


Wood  Column 


TOTAL 


Wood  Screeen 


Wood  Column 


TOTAL 


Wood  Screeen 


Wood  Column 


TOTAL 


Wood  Screeen 


Wood  Column 


TOTAL 


Wood  Screeen 


Wood  Column 


TOTAL 


Wood  Screeen 


Wood  Column 


TOTAL 


Wood  Screeen 


Labor  {Total  1  Material  {Total 


Total  cost 


$722 


$264 


$986 


$722 


$264 


$986 


$722 


$264 


$986 


$722 


$264 


$986 


$722 


$264 


100 

$1 

20 

_ £J 

$134 

$6 

$139 

$6 

$134 

$6 

$139 

$6 

$966 


$1,444 


$529 


$1,973 


$2,888 


$1,058 


$3,946 


$722 


$264 


$986 


$1. 


$661 


$ 


$722 


$264 


$966 


$722 


$264 


$966 


$1,805 


ECO-2  Eiwgy  Savings 


/O  e'4'  /3 


Wood  Column 


TOTAL 


Wood  Screeen 


Wood  Column 


TOTAL 


Wood  Screeen 


Wood  Column 


TOTAL 


Wood  Screeen 


Wood  Column 


TOTAL 


Wood  Screeen 


Wood  Column 


TOTAL 


Wood  Screeen 


Wood  Column 


TOTAL 


Wood  Screeen 


Wood  Column 


TOTAL 


Wood  Screeen 


Wood  Column 


TOTAL 


Wood  Screeen 


Wood  Column 


TOTAL 


Wood  Screeen 


Wood  Column 


TOTAL 


Wood  Screeen 


Wood  Column 


$1 

$134 

$6 

$588 

$7 

$139 

$6 

$126 

$5,776 


$793 


$6,569 


$ 


$1 

$1,340 

$6 

$7 

$693 

$6 

1000 

$1 

$1,340 

100 

$7 

$683 

$5,880 


$629 


$5,880 


$629 


$2,069 


$7,220 


$1,322 


$8,542 


$ 


$1,322 


$8,542 


$2,888 


$397 


$3,285 


$3,610 


$529 


$4,139 


$1,444 


$397 


$1,841 


$7,220 


$1. 


$8,542 


$7,220 


$1422 


$8,542 


K332 


$66t 


$4,963 


SjiG  6a 

Ho  (c  I  S 


ECO-2  Energy  Savings 


287 

Wood  Screeen 

sf 

200 

$1 

$268 

$6 

$1,176 

■BEm 

Wood  Column 

LF 

30 

$7 

$208 

$6 

$189 

$397 

TOTAL 

$1,841 

290 

Wood  ScrsMn 

sf 

100 

$1 

$134 

$6 

$588 

$722 

Wood  Column 

LF 

20 

$7 

$139 

$6 

$126 

$264 

TOTAL 

$966 

291 

Wood  Screeon 

sf 

100 

$1 

$134 

$6 

$588 

$722 

Wood  Column 

LF 

20 

$7 

$6 

$126 

$264 

TOTAL 

$966 

295 

Wood  Scroeon 

sf 

1000 

$1 

$1,340 

$6 

$5,880 

Wood  Column 

LF 

100 

$7 

$663 

$6 

$629 

$1,322 

TOTAL 

$8,542 

301 

Wood  Scrooon 

sf 

2000 

$1 

$2,680 

$6 

$11,760 

Wood  Column 

LF 

1^1 

$7 

$1,733 

$6 

$3,305 

TOTAL 

$17,745 
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Life  Cycle  Cost  Analysis  Summary  ego  B2 

Energy  Consenration  Investment  Program  (EClP)  Sheet  is  fo  is 


Location:  Fort  Hunter  Liggett,  California 

Project  Title:  Install  Shades  over  HVAC  Condensers 
Discrete  Portion  Name:  ECO#  B-2 

Analysis  Date:  March  1993 

1 .  Investment  Costs 

Region  No.  4 

Economic  Life: 

IS  YEARS 

Project  No.  16-403-10 

Fiscal  Year  FY96 

Preparer  KELLER  &  GANNON 

A.  Construction  Costs 

$168,273 

B.  SlOH 

$9,255 

C.  Design  Cost 

$10,096 

D.  Total  Cost  (1A+1B+1C) 

$167,624 

E.  Salvage  Value  of  Existing  Equipment 

$0 

F.  Public  Utility  Company  Rebate 

$0 

G.  Total  Investment  (1D-1E-1F) 

$187,624 

2.  Energy  Savings  (+)/Co8t(-): 

Oats  of  NiSTIR  85-3273-X  Used  for  Discount  Factors 

Energy 

Cost  Saving 

Anmjal  $ 

Discount 

Discounted 

Source 

$/MTBU/(1)  MBTU/YR(2) 

SaNlngs(3) 

Factor(4) 

Savings(5) 

A.  Elec. 

$18.23  279 

$5,083 

11.70 

$59,471 

B.  Dist 

$4.98  0 

$0- 

13.78 

$0 

C.  Propane 

$7.87  0 

$0.. 

14.16 

$0  - 

D.  Other 

E.  Demand  Savings 

F.  Total 

$5,063 

559,47i 

3.  Non  Energy  Savings  (+)  or  Cost  (-): 

A.  Annual  Recurring  (+/•) 

($2,697) 

(1)  Discount  Factor  (Table  A) 

11.12 

(2)  Discounted  Savir>gs/Co8t  ^A  x  3A1) 

($29,901) 

B.  Non  Recurring  Savings  (+)  or  Cost  (-) 

Item 

Sawings(-i-)  Yevof 

Discount 

Ooscountad  Sav- 

Cost(-)(1)  Occur.  (2) 

Factor^) 

ings(-t-)Cost(-)(4) 

a 

b. 

c. 

d.  Total 


C  Total  Non  Energy  Discounted  Savings  ^A2+3Bd4)  (^,991) 

4.  Simple  Payback  1G/(2F3+3A+(3Bd1 /Economic  Life)):  78.6  Years 

5.  Total  Net  Discounted  Savings  (2F5+3C):  $29,480 

6.  Savings  to  investment  Ratio  (SIR)  5/1G:  0.16 

7.  Adjusted  Internal  Rate  of  Return  (AIRR):  -9.60% 


B  Keller  &  Gannon 
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CONSTRUCTION  COST  ESTIMATE 


EEAP  Limited  Energy  Study 


Location 

Fort  Hunter-Liggett,  California 


Engineer-Architect 

Keller  &  Gannon 


Drawing  No. 

ECO-B3  Insulate  Ductwork 


Building  1 27  _ 


2-inch  Thick  Insulation  -  FG 


Weatherproof,  Non-metallic 


Subtotal  Building  1 27 


Sales  Tax  8% 


Contractor  O.H.  &  P  30% 


Sub  Total 


Bond  1% 


Sub  Total 


Estimating  Contingency  1 0% 


Total  Probable  Construction  Cost 


Building  146 


2-inch  Thick  Insulation  -  FG 


Weatherproof,  Non-metallic _ 


Subtotal  Building  146  _ 


Sales  Tax  8% 


Contractor  O.H.  &  P  30% 


Sub  Total 


Bond  1% 


Sub  Total 


Estimating  Contingency  10% 


Total  Probable  Construction  Cost 


Date  Prepared 

February  1 993 


Project  No.  Basis  for  Estimate 

16-403-10 

Code  A  (no  design  competed) 


Checked  By 

BIH 


Life  Cycle  Cost  Analysis  Summary  eco 

Energy  Conservation  Investment  Program  (EClP)  Sheet  5  to  6 


Location;  Fort  Hunter  Liggett,  California  Region  No.  4  Project  No.  16-40 

Project  Title:  Insuiate  Ductwork,  Building  127  Fiscal  Year  FY9 

Discrete  Portion  Name:  ECO#  B-3 

Analysis  Date:  June  1993  Economic  Life:  15  YEARS  Preparer:  KELLE 


1 .  Investment  Costs _ 

A.  Construction  Costs  $719 

B.  SlOH  $40 

C.  Design  Cost 

D.  Total  Cost  (1A-I-1B-HC)  $802 


E.  Salvage  Value  of  Existing  Equipment 

F.  Public  Utility  Company  Rebate 

G.  Total  Investment  (1D-1E-1F) 


2.  Energy  Savings  (-l-)/Cost(-): _ 

Date  of  NISTIR  85-3273-X  Used  for  Discount  Factors 


Energy 

Cost 

Saving 

Annual  $ 

Discount 

Discounted 

Source 

$/MTBU/(1) 

MBTU/YR(2) 

Savings(3) 

Factor(4) 

Savings(5) 

A.  Elec. 

$18.23 

0 

$0 

11.70 

$0 

B.  Dist 

$4.98 

0 

$0 

13.78 

$0 

C.  Propane 

$7.87 

5.2 

~  $41 

14.16 

$576 

D.  Other 

E.  Demand  Savings 

F.  Total 

$41 

$576 

3.  Non  Energy  Savings  {+)  or  Cost  (-): _ 

A.  Annual  Recurring  {+/-)  _ $0 _ 

(1 )  Discount  Factor  (Table  A)  _ _ 

(2)  Discounted  Savings/Cost  (3A  x  3A1) 

B.  Non  Recurring  Savings  (-I-)  or  Cost  (-) 

Item  Savings{-H)  Year  of  Discount  Doscounted  Sav- 

Cost(-)(1)  Occur.  (2)  Factor(3)  ings(+)Cost(-)(4) 


b. 


d.  Total 


C  Total  Non  Energy  Discounted  Savings  (3A2-l-3Bd4)  $0 

4.  Simple  Payback  1G/(2F3-l-3A-t-(3Bd1/Economic  Life)):  19-7  Years 

5.  Total  Net  Discounted  Savings  (2F5-I-3C):  $576 

6.  Savings  to  Investment  Ratio  (SIR)  5/1 G:  0.72 

7.  Adjusted  Internal  Rate  of  Return  (AIRR):  Negative 


File:  F\PROJ\1 64031 0\ENGR\ECO\LCC-B3A.WQ1 


Life  Cycle  Cost  Analysis  Summary 
Energy  Conservation  Investment  Program  (EClP) 


ECO 

Sho«t6fo6 


Location:  Fort  Hunter  Uggett  California 

Project  Titie:  Insulate  Ductwork,  Building  146 
Discrete  Portion  Name:  ECO#  B-S 
Analysis  Date:  March  1993 


Region  No.  4 


Economic  Life:  1 5  YEARS 


Project  No.  16-40 
Fiscal  Year  FY96 

Preparer  KELLER 


1 .  investment  Costs 


A.  Construction  Costs 

$479 

B.  SIOH 

$26 

C.  Design  Cost 

$29 

D.  Total  Cost  (1A+1B+1C) 

E.  Salvage  Value  of  Existing  Equipment 

$535 

$0 

F.  Public  Utility  Compemy  Rebate 

$0 

G,  Total  Investment  (1 D-1 E-1 F) 

$535 

2.  Energy  Savings  (+)/Cost(-): 

Date  of  NISTIR  85-3273'X  Used  for  Discount  Factors 

Energy  Cost  Saving 

Source  $/MTBU/(1)  MBTU/YR(2) 

Annual  $ 

Savings(3) 

Discount 

Factor(4) 

Discounted 

Savings  (5) 

A.  Elec.  $16.23  0 

$0 

11.70 

$0 

B.  Dist  $4.98  0 

$0 

13.78 

$0 

C.  Propane  $7.67  0.15 

$1 

14.16 

$17 

D.  Other 

E.  Demand  Savings 

F.  Total 

$1 

$17 

3.  Non  Energy  Savings  (+)  or  Cost  (-): 

A.  Annual  Recurring  (+/-) 

$0 

(1)  Discount  Factor  (Table  A) 

11.12 

(2)  Discounted  Savings/Cost  (3 A  x  3A1) 

$0 

B.  Non  Recurring  Savmgs  (+)  or  Cost  (-) 

Item  Savir)gs(+)  Year  of 

Cost(-)(1)  Occur,  (2) 

Discount 

Faetor(3) 

Doscounted  Sav- 

ings(+)Co8t(-)(4) 

a. 

b. 

c. 

d.  Total 


C  Total  Non  Energy  Dncourrted  Savings  (3A2+3Bd4) 


$0 


4.  Simple  Payback  1  G/(2 F3 + 3 A+ (3 Bdl /Economic  Life)): 

5.  Total  Net  Discounted  Savings  (2F5+3C): 

6.  Savir>gs  to  Investment  Ratio  (SIR)  5/1 G: 

7.  Adjusted  InterruU  Rate  of  Return  (AIRR): 


452.9 

$17 

0.03 

Negative 


Years 


COMPUTATION  SHEET 


COMPUTED  BY_ 
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Building  80 


1  -1  /2"  Pipe  Insulation 


Subtotal  Bldg  80 


Building  81 


2"  Pipe  insulation 


Subtotal  Bldg  81 


Building  190 


1-1/4"  Pipe  Insulation 


Subtotal  Bldg  190 


Building  206 


Subtotal  Bldg  190 


Building  207 


2-1/2"  Pipe  Insulation 
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2-1/2"  Pipe  Insulation 
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Building  209 


1-1/4"  Pipe  Insulation 
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Building  219 


3/4"  Pipe  Insulation 
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Subtotal  Bldg  219 
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Removable  insulation 


50  LF  $2.50 


Removable  Insulation 
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Removable  insulation 


15  LF  $2.50  $38  $5.04 


Removable  Insulation 


Removable  insulation 


20 


$60  $5.97 


Removable  Insulation 


20  LF  $3.00 


Removable  Insulation 


10  |LF  I $2.50  I  $25  |$5.04 


$175 


$175 


1-1/2"  Pipe  Insulation 

10 

LF 

$2.50 

$25 

$5.41 

$54 

$79 

3"  Pipe  Insulation 

15 

LF 

$3.50 

$53 

$6.35 

$95 

$148 

4"  Pipe  Insulation 

10 

LF 

$3.60 

$36 

$7.08 

$71  1 

$107 

$179 


$179 


$179 


$179 
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$149 


CONSTRUCTION  COST  ESTIMATE 


Project 

EEAP  Limited  Energy  Study 
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Drawing  No. 

ECO#  B-4  (Insulate  Pipe  &  Fittings) 


Date  Prepared  Sheet  of 
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Project  No.  Basis  for  Estimate 

16-403-10 

Code  A  (no  design  competed) 
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Building  229 _ 


2-1/2"  Pipe  Insulation 


Subtotal  Bldg  229 


Building  230 _ 


2-1/2"  Pipe  Insulation 


Subtotal  Bldg  230 


Building  238  _ 


1-1/2"  Pipe  Insulation 


Subtotal  Bldg  238 


Building  241  _ 


2-1/2"  Pipe  Insulation 


2"  Pipe  Insulation 


Subtotal  Bldg  241 


Building  290 _ 


1"  Pipe  Insulation 


2-1  /2"  Pipe  Insulation 


Subtotal  Bldg  290 


Building  291 


2"  Pipe  Insulation 


Subtotal  Bldg  291 
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Remoyable  Insulation 


20  LF  $3.00 


$60  $5.97 


Remoyable  Insulation 


10  LF  $2.50 


Remoyable  Insulation 


10  LF  $3.00 


10  LF  |$3.00 


$30  $5.97 


$30  $5.59 


Remoyable  Insulation 


20  LF  $2.50 


20  LF  $3.00 


$50  $4.85 


$60  $5.97 


$119 


Remoyable  Insulation 


20  LF  I  $3.00  I  $60  |$5.97  $119 


$97 


$119 


$179 


$179 


$179 


$179 


$90 


$86 


$176 


$147 


$179 


$326 


100  SERIES 


For  Light  Duty  Applications  on  Hot 
And  Cold  Surfaces _ 

TMZ 175  Jacketed  Flexible  Polyurethane 
Foam  Pipe  Insulation 

Use  on  Temperatures  from  -65“F  to  +220°F 


/Scso  6  4- 

Thermazip®  Insulation  sfteer 
Options  and  Specifications 

TMZ  100  Jacket 

Description  and  Specification:  Thermazip'^  100  jacket  is 
made  of  a  strong  polyester  scrim  laminated  between  2  lay¬ 
ers  of  PVC  which  provides  excellent  resistance  to  chemi¬ 
cals.  The  total  thickness  is  .01 6  inches.  Standard  color  is 
white,  but  red,  blue,  yellow  or  green  is  available. 


Jacket  Material  and  Properties  Values 

Polyvinylchloride . 016  inches 

Polyester  Fabric . 11x11  scrim 

Total  Weight . 10  oz7sq.  yd. 

Ambient  Temperature  Range . +40®F  to  +150®F 

Tensile  Strength . Warp:  120  Ibs7in. 

(Fed.  Method  191 , 5100)  Fill:  80  lbs./in. 

Tear  Strength . Warp:  24  lbs. 

(Fed.  Method  191 , 5134)  Fill:  25  lbs. 

Cold  Crack  (Fed.  Method  191 , 5204) . +10'’F 

Fire  Hazard  Classification . Self  Extinguishing 

(Fed.  Method  191 , 5903.2) . 2  sec.  max 


Polyurethane  Foam  Type  75  Insulation 

Description  and  Specification:  The  polyurethane  foam 
used  in  the  manufacture  of  Thermazip*  is  a  highly  stabilized 
polymeric  material.  Its  physical  properties  are  locked  in  so  it 
resists  further  chemical  reaction  with  elements  in  the  envi¬ 
ronment.  It  is  highly  resistant  to  fungi  and  bacterial  growth. 

It  Is  formulated  to  meet  nationally  recognized  flammability 
tests. 


Description:  Thermazip®  100  Series  consists  of  foam  insu¬ 
lation  laminated  to  a  lightweight  reinforced  jacket.  A 
patented  locking  trac,  factory  appiied  to  the  jacket,  is  used 
to  snap  Thermazip*  on  the  pipe. 

Uses  and  Applications:  Suitable  for  light  duty  indoor  appli¬ 
cations  on  both  hot  and  cold  surfaces.  Chemical  resistance, 
plus  ability  to  withstand  repeated  cleaning  with  detergents, 
makes  this  an  excellent  product  for  use  where  a  clean 
appearance  is  important.  Thermazip*  1 00  is  used  to  insu¬ 
late  hot  and  cold  pipes;  control  sweating  and  dripping  pipes; 
protect  personnel  from  burns;  color  code  pipes;  and  control 
temperature  of  process  liquids.  Typical  end  users  are:  laun¬ 
dries,  hospitals  schools,  offices  and  commercial  buildings. 

Available  Forms:  Available  in  standard  4-foot  lengths  or 
pre-cut  to  your  specific  requirements  up  to  25  feet  to  fit  pipe 
and  tube  sizes  up  to  6  inches.  Polyurethane  foam  insulation 
is  standard  in  Vs,  1  and  Vk  inch  thicknesses. 


Insulation  Material . Polyurethane  Foam 

Density . 1.2  Ibs./cu.  ft. 

Indent  Load  Deflection  (25%) . 20  lbs. 

K  Factor  @  +75°F . 0.27  BTU/hr/sq  ft/°F/in 

Service  Temperature . -65®F  to  +220°F 

Fire  Hazard  Classification: 

California  Bulletin  #117 . Pass 

ASTM-D-1692  (UL  Subject  94) . Pass 

FAA  60  Second  Vertical  Burn . Pass 

MVSS-302  Horizontal  Burn . Pass 


Specifications  suOiect  to  change  without  notice.  AH  statements  and  technical  information  contained  herein  are  based  on  tests  we  believe  to  be  reliable,  but  the  accuracy  or  completeness  is  not  guaranteed  under  all 
circumstances.  All  flammability  ratings  and  soecifications  are  based  on  laboratory  tests  and  do  not  descnbe  the  performance  of  these  matenais  in  an  actual  fire  situation.  Before  using  Accessible  Products  Comoany 
products,  the  user  snail  determine  suitability  for  the  intended  use.  and  user  assumes  all  responsibility  for  improper  selection. 

Accessible  Products  Co.  •  2122  W.  5th  PI.  •  Tempe,  AZ  85281-9990  •  602-967-8888  •  1-800-922-5252  •  FAX  602-894-6255 
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TMZ  175 
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Thermazip  1 00  Series  Pipe  Insulation _ 

Price  List  —  Effective  September  1 , 1992  —  Price  Per  Linear  Foot 


TMZ  100  Jacket  Specifications 

Jacket  Description  and  Specification:  Thermazip  100 
jacket  is  made  of  a  strong  polyester  scrim  laminated 
between  2  layers  of  PVC  which  provides  excellent  resis¬ 
tance  to  chemicals.  The  total  thickness  is  .016  inches. 
Standard  color  is  white,  but  red,  blue,  yellow  or  green  is 
available. 


Jacket  Material  and  Properties  Values 

Polyvinylchloride . 016  inches 

Polyester  Fabric . 11x11  scrim 

Total  Weight . 10  ozysq./yd. 

Ambient  Temperature  Range . +40®F  to  +150®F 

Tensile  Strength . Warp:  120  Ibs7in. 

(Fed.  Method  191, 5100) . Fill;  80  Ibs7in. 

Tear  Strength . . . Warp:  24  Ibs71n. 

(Fed.  Method  191, 5134) . Fill:  25  Ibs7in. 

Cold  Crack  (Fed.  Method  191, 5204) . +10®F 

Fire  Hazard  Classification . Self  Extinguishing 

(Fed.  Method  191, 5903.2) 


O) 


Description:  Thermazip  1 00  Series  consists  of  foam  or 
fiberglass  insulation  laminated  to  a  lightweight  reinforced 
jacket.  A  patented  locking  trac,  factory  applied  to  the 
jacket,  is  used  to  snap  Thermazip  on  the  pipe. 


Thermazip  Polyurethane  Foam  75 

The  polyurethane  foam  used  in  the  manufacture  of 
Thermazip  is  a  highly  stabilized  polymeric  material.  Its 
physical  properties  are  locked  in  so  it  resists  further 
chemical  reaction  with  elements  in  the  environment.  It  is 
highly  resistant  to  fungi  and  bacterial  growth.  It  is  formu¬ 
lated  to  meet  nationally  recognized  flammability  tests. 


Insulation  Material . Polyurethane  Foam 

Density . ■>•2  IbsVcu.  ft. 

Indent  Load  Deflection  25% . 20  lbs. 

K  Factor  @  +75°F. . 0.27  BTU/hr./sg.  ft./°F/in. 

Service  Temperature . -65°F  to  +220°F 

Fire  Hazard  Classification: 

California  Bulletin  #117 . P3ss 

ASTM-D-1692  (UL  Subject  94) . Pass 

FAA  60  Second  Verticai  Bum . Pass 

MVSS-302  Horizontal  Burn . Pass 


CONVERSION  CHART 

TMZ  175 

Polyurethane  Insulation^R 

Iron 

Copper 

Stniss 

TMZ 

GUlOE  _ 

C( 

involuted 

Pipe 

Tubing 

Tubing 

Size 

1/r 

1“ 

11/2" 

1/4 

3/8 

1/2 

1/2 

A 

3.43 

4.38 

3/8 

1/2 

5/8 

B 

3.48 

4,47 

5/8 

3/4 

C 

3.57 

4.57 

1/2 

3/4 

7/8 

D 

3.65 

4.66 

3/4 

1 

1 

E 

3.73 

4.75 

6.03 

1 

1  1/8 

F 

3.79 

4.85 

6.14 

1 

1 1/4 

1  3/8 

G 

3.94 

5,04 

6.36 

1  1/2 

1  1/2 

H 

4.03 

5.13 

6.47 

1  1/4 

1  1/2 

15/8 

1 

4.09 

5.22 

6.58 

1  1/2 

17/8 

J 

4.26 

5.41 

6.81 

2 

2 

K 

4.32 

5.51 

6.91 

2 

21/8 

L 

4.40 

5.59 

7.01 

2 

23/8  1 

M 

4.55 

5.77 

7.25 

21/2  1 

21/2 

N 

4.62 

5.88 

7.35 

21/2 

25/8 

0 

4.70 

5.97 

7.46 

21/2 

27/8 

P 

4.85 

6.16 

7.68 

.  3 

3 

Q 

4.92 

6.24 

7.79 

3 

31/8 

R 

5.00 

6.35 

7.90 

3 

31/2 

S 

5.23 

6.62 

8.23 

31/2^ 

3  5/8 

T 

5.31 

6.72 

8.34  1 

4 

4 

u 

5.53 

7.00 

-H 

4 

41/8 

V 

5.61 

7.08 

SiP 

4 

41/2 

W 

5.83 

7.37 

9.11 

5 

5 

X 

6.14 

7.74 

9.55 

5 

51/8 

Y 

6.22 

7.84 

9.67 

5 

51/2 

z 

6.44 

8.12 

9.99 

6 

6 

AA 

6.75 

8.50 

10.43 

6 

61/8 

BB 

6.82 

8.58 

10.55 

6 

65/8 

CC 

7.13 

8.96 

11.75 

8 

8 

DD 

8 

81/8 

EE 

8 

8  5/8 

FF 

10 

10 

GG 

10 

10  3/4 

HH 

12 

12 

II 

12 

12  3/4 

JJ 

14 

14 

14 

KK 

16. 

16 

16 

LL 

18 

18 

18 

MM 

20 

20 

20 

NN 

22 

22 

22 

00 

24 

24 

24 

PP 

•  Pipe  insulation  is  standard  in  4-foot  sections  and  includes  free  butt  strips 
required  for  installation. 

•  Jacket  Colors  Available:  Red,  Blue,  Yellow,  Green,  White. 

•  See  the  fitting  cover  price  list  for  matching  insuiating  fitting  covers  and  IMR. 

•  For  other  accessories,  see  our  Thermazip®  accessories  price  list. 


ncccssiftic  PRODUCTS  COMPANV 

2122  West  5th  Place,  Tempe,  Arizona  85281  •  (602)  967-8888  •  1-800-922-5252  •  FAX  1-602-894-6255 


Life  Cycle  Cost  Analysis  Summary  eco  B4 

Energy  Conservation  Investment  Program  (EClP)  Sheerer  of  £r 

2.0 


Location:  Fort  Hunter  Liggett,  California  Region  No.  4 

Project  Title:  Insulate  Pipes  &  Fittings 

Discrete  Portion  Name;  ECO#  B-4  (Standard  insulation) 

Analysis  Date:  March  1993  Economic  Life:  15  YEARS 


1 .  Investment  Costs _ 

A.  Construction  Costs  ~  $2,7^ 

B.  SlOH  $154 

C.  Design  Cost 

D.  Total  Cost  (1A+1B+1C) 


E.  Salvage  Value  of  Existing  Equipment 

F.  Public  Utility  Company  Rebate 

G.  Total  Investment  (1D-1E-1F) 


$0 

$0 


Project  No.  1 6-403-1 0 
Fiscal  Year  FY96 

Preparer  KELLER  &  GANNON 


$3,115 


2.  Energy  Savings  (-l-)/Cost(-): _ 

Date  of  NISTIR  85-3273-X  Used  for  Discount  Factors 


Energy 

Cost 

Saving 

Annual  $ 

Discount 

Discounted 

Source 

$/MTBU/(1) 

MBTU/YR(2) 

Savings(3) 

Factor(4) 

Savings(5) 

A.  Elec. 

$18.23 

0.1 

$0.96 

11.70 

$11 

B.  Dist 

$4.98 

60.6 

$301.79 

13.78 

$4,159 

C.  Propane 

$7.87 

39.1 

$307.72 

14.16 

$4,357 

D.  Demand 

$108.60 

0.0 

kW  $0.00 

11.70 

_  $0 

E.  Other 

F.  Total 

$610 

$8,527 

3.  Non  Energy  Savings  (+)  or  Cost  (•): 


A.  Annual  Recuning  {+/-)  _ ($70) 

(1)  Discount  Factor  (Table  A)  _ 11-12 

(2)  Discounted  Savings/Cost  (3A  x  3A1 )  ($777) 

B.  Non  Recurring  Savings  (+)  or  Cost  (•) 

Item  Savings(-»-)  Year  of  Discount  Doscounted  Sav- 

Cost(-)(1)  Occur.  (2)  Factor(3)  ings(-H)Cost(-)(4) 

a.  _ _ 

b.  _ -  -  _ 

C. 

d.  Total 

C  Total  Non  Energy  Discounted  Savings  (3A2-h3Bd4)  ($777) 

4.  Simple  Payback  1G/(2F3+3A-f(3Bd1 /Economic  Life)): 

5.  Total  Net  Discounted  Savings  (2F5-H3C): 

6.  Savings  to  Investment  Ratio  (SIR)  5/1 G; 

7.  Adjusted  Internal  Rate  of  Return  (AIRR): 


5.8 

$7,750 

2.49 

10.51% 


Years 


ECO  B-4  INSULATE  HW  PIPING  (Revised  June  1993) 


Life  Cycle  Cost  Analysis  Summary 
Energy  Conservation  Investment  Program  (EClP) 


ECOB4 

SheetXof^ 


Location:  Fort  Hunter  Liggett,  California  Region  No.  4 

Project  Title:  Insulate  Pipes  &  Fittings 

Discrete  Portion  Name:  ECO#  B-4  (Removable  Type  Insulation) 

Analysis  Date:  June  1 993  Economic  Life:  1 5  YEARS 

1 .  Investment  Costs  _ 


A.  Construction  Costs 

B.  SlOH 

C.  Design  Cost 

D.  Total  Cost  (1A+1B+1C) 

E.  Salvage  Value  of  Existing  Equipment 

F.  Public  Utility  Company  Rebate 

G.  Total  Investment  (1D-1E-1F) 


$3,378 


$186 


$203 


$3,766 


$0 


$0 


Project  No.  1 6-403-1 0 
Fiscal  Year  FY96 

Preparer:  KELLER  &  GANNON 


$3,766 


2.  Energy  Savings  (-l-)/Cost(-): 


Date  of  NISTIR  85-3273-X  Used  for  Discount  Factors 


Energy 

Cost 

Saving 

Annual  $ 

Discount 

Discounted 

Source 

$/MTBU/(1) 

MBTU/YR(2) 

Savings  (3) 

Factor{4) 

Savings(5) 

A.  Elec. 

$18.23 

0.1 

$0.96 

11.70 

$11 

B.  DIst 

$4.98 

60.6 

$301 .79 

13.78 

K159 

C,  Propane 

$7.87 

39.1 

$307.72 

14.16 

$4,357 

D.  Demand 

$108.60 

0.0 

k  $0.00 

11.70 

$0 

E.  Other 

F.  Total 

$610.46 

$8,527 

3.  Non  Energy  Savings  (-I-)  or  Cost  (-): 

A.  Annual  Recurring  {+/-) 

($68) 

(1)  Discount  Factor  (Table  A) 

11.12 

(2)  Discounted  Savings/Cost  (3A  x  3A1 ) 

($751) 

B.  Non  Recurring  Savings  (+)  or  Cost  (-) 

Item 

Savings(+) 

Year  of 

Discount 

Doscounted  Sav- 

Cost(-)(1) 

Occur.  (2) 

Factor(3) 

ings(+)Cost(-)(4) 

a. 

$1,883 

10 

_  0.67 

$1 ,262 

b. 

= 

c. 

d.  Total 

- 

$1,262 

C  Total  Non  Energy  Discounted  Savings  (3A2-l-3Bd4) 

4.  Simple  Payback  1G/(2F3+3A-K(3Bd1 /Economic  Life)): 

5.  Total  Net  Discounted  Savings  (2F5■^3C): 

6.  Savings  to  Investment  Ratio  (SIR)  5/1 G: 

7.  Adjusted  Internal  Rate  of  Return  (AIRR): 


$510 


5.6  Years 
$9,038 
2.40 
10.25% 
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Life  Cycle  Cost  Analysis  Summary  eco  b-s 

Energy  Conservation  Investment  Program  (EClP)  Sh««t  e  of  6 


Location:  Fort  Hunter  Liggett,  California  Region  No.  4  Project  No.  16-403-10 

Project  Title:  Install  Outside  Air  Temperature  Reset  Fiscal  Year  FY96 

Discrete  Portion  Name:  ECO#  B-5 

Analysis  Date:  March  1993  Economic  Life:  15  YEARS  Preparer  KELLER  &  GANNON 

1 .  investment  Costs _ 

A.  Construction  Costs 

B.  SiOH 

C.  Design  Cost 

D.  Total  Cost  (1A+1B+1C) 

E.  Salvage  Value  of  Existing  Equipment 

F.  Public  Utility  Company  Rebate 

G.  Total  Investment  (1D-1E-1F) 


$1,104 

$61 

$66 

TOT 


$1,231 


2.  Energy  Savings  (4-)/Cost(-): _ 

Date  of  NiSTIR  85^273-X  Used  for  Discount  Factors 


Energy 

Source 

Cost 

$/MTBU/(1) 

Saving 

MBTU/YR(2) 

Annual$ 

Saving8(3) 

A.  Bea 

$21.84 

$0 

B.  Dist 

$4.88 

7 

$35 

C.  Propane 

$7.87 

I  ^ 

D.  Other 

E.  Oenmnd  Savings 

F.  Total 

- 53r 

Olsoount  Discounted 

Factor(4)  Savings(5) 

11.70  $0 

13.78  $480 

14.16  $0 


3.  Non  Energy  Savirtgs  (+)  or  Cost  (-): _ 

A.  Anrtual  Recurring  (+/-)  ($7) _ 

(1 )  Discount  Factor  (Table  A)  11.12 

(2)  Discounted  Savtr>gs/Cost  (3A  x  3A1)  ($78) 

B.  Non  Recurring  Savings  (+)  or  Cost  (-) 

Item  Savings(+)  Ye^*  of  Discount  Doaoounted  Sav- 

Coat(-)(1)  Occur,  (2)  Factor(3)  jngs(+)Co8t{-)(4) 


b. 

c. 

d.  Total 


C  Total  Non  Energy  Discounted  Savings  ^A24-3Bd4)  ($78) 

4.  Simple  Payback  1G/(2F3+3A4-(3Bd1 /Economic  Life)):  44.2  Years 

5.  Total  Net  Discounted  Savings  (2F5+3C):  $403 

6.  Savings  to  Investment  Ratio  (SIR)  5/1 Q:  0.33 

7.  Adjusted  Internal  Rata  of  Return  (AIRR):  -1 1 .17% 
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CONSTRUCTION  COST  ESTIMATE 


Project 

EEAP  Limited  Energy  Study _ _ 


Location 

Fort  Hunter-Liggett,  California  _ _ 


Englneer-Archrtact 

Keller  &  Gannon  _ 


Drawing  No.  csumai 

ECO-B6/7  (T-Clock  /  Programmable  Tstat)  RJB 


uantity 


No.  Unit 
Units  Mms. 


Oats  Prepared 

February  1993 


Project  No. 

16-403-10 


Basie  for  Estimate 


Code  A  (no  design  competed) 


1  lEA 


Building  6 _ 


24  Hour  Auto  T-Stat 


Subtotal  (Bldg  6) _ 


Building  41 , 42, 43, 44, 45, 51  &  52,  each 
24  Hour  Auto  T-Stat  2  |EA 


Subtotal  (Bldgs  41 , 42,  43,  44,  45,  51  &  52,  each) 


24  Hour  Auto  T-Stat  |  1  |EA  I  $32 


Subtotal  (Bldgs  46,  47,  53,  54,  55,  56.  57.  58,  59  &  60,  each) 


Building  101  Dining  &  Lounge  Areas  and  Dwelling  Units 
Time  Clock  &  Wiring  -  Din/Lng  I  2  |EA  |  $51 


Time  Clock  &  Wiring  -  Dwellings _ 30  .§A _ $51 


Subtotal  (Bldg  101  Dining  &  Lounge  Areas  and  Dwelling  Units) 


Building  116 


24  Hour  Auto  T-Stat 


Subtotal  (Bldg  116 


Building  1 21 _ _ 


24  Hour  Auto  T-Stat  I  2 


Subtotal  (Bldg  121)  _ 


Building  124 


24  Hour  Auto  T-Stat  I  1 


Subtotal  (Bldg  124 


Building  1 28 


24  Hour  Auto  T-Stat  I  46  |EA 


Subtotal  (Bldg  128)  _ 


Building  131 _ 


24  Hour  Auto  T-Stat  I  1 


$64  $105 


$239 


$3,587 


$341 


$5,121 


$5,463 


$1,472 


$4,830 


$6,302 


$6,302 


Building  146 


24  Hour  Auto  T-Stat 


Time  Clock  &  Wirin 


1  lEA  I  $32 


1  EA  I  $51 


$32  $105 


kffignnBdfspiBS 


Subtotal,  this  Sheet,  including  all  buildings 


$16,182 


Dat«  Preparad 


SHEET  OF 


CONSTRUCTION  COST  ESTIMATE 


Project 

EEAP  Limited  Energy  Study _ 


Location 

Fort  Hunter-Liggett,  California  _ 


E  ng  i  neer>Ar  c  hftect 

•  Keller  &  Gannon 


Drawing  No.  tsnmi 

ECO-B6/7  (T-Clock  /  Programmable  Tstat)  RJB 


February  1 993  ^  ^ 


Project  No.  Basis  for  Estmate 

16-403-10 

Code  A  (no  design  competed) 


Checked  By 

BIH 


MatenaJ 


1  EA 


Building  149  _ 


24  Hour  Auto  T-Stat 


Subtotal  (Bldg  149) _ 


Buildings  161,162, 163, 164, 165, 1 66  &  167  each _ 

24  Hour  Auto  T-Stat  I  2  |EA  |  $32 


Subtotal  (Bldgs  161, 162,  163,  164, 165, 166  &  167,  each 


Building  177  _ 


24  Hour  Auto  T-Stat  I  1  |EA  |  $32 


Subtotal  (Bldg  1 77)  _ 


Building  178 


Reset  Existing  Timer  _ I  1  |EA 


Subtotal  (Bldg  178) _ 


Building  1 82  _ 


24  Hour  Auto  T-Stat  I  1  |EA 


Subtotal  (Bldg  1 82) _ 


Building  186 


2 


Subtotal  (Bldg  1 86)  | 


Buildings  205,  207,  208,  229  &  230,  each _ 


24  Hour  Auto  T-Stat  14  EA 


Subtotal  (Bldgs  205,  207,  208, 229  &  230,  each) _ 


Building  209  _ 


24  Hour  Auto  T-Stat  I  2  lEA 


Subtotal  (Bldg  209)  _ 


Building  21 2 


24  Hour  Auto  T-Stat  2  EA 


Building  283 


24  Hour  Auto  T-Stat 


Subtotal  (Bldg  283 


Subtotal,  this  Sheet,  including  all  buildings 


$32  $105  $105  $137 


$137 


$64  I  $105  I  $210  I  $274 


$274 


$32  $105  $105  I  $137 


$32  $105  $105  $137 


$137 


$448  $105  $1,470  $1,918 


$1,918 


$64  $105  $210  $274 


$274 


$64  $105  $210  $274 


$274 


$12,899 


SHEET 


OF 


Life  Cycle  Cost  Analysis  Summary  ECO  B6/7 

Energy  Conservation  Investment  Program  (EClP)  Sheet  is  of  15 


Location:  Fort  Hunter  Liggett,  California  Region  No.  4  Project  No.  16-403-10 

Project  Title:  Install  Time  Clocks/Programmable  T-Stats  Fiscal  Year  FY96 

Discrete  Portion  Name:  ECO#B-6/7 

Analysis  Date:  March  1993  Economic  Life:  15  YEARS  Preparer:  KELLER  &  GANNON 


1.  Investment  Costs _ 

A.  Construction  Costs 

B.  SlOH 

C.  Design  Cost 

D.  Total  Cost  (1A+1B+1C) 

E.  Salvage  Value  of  Existing  Equipment 

F.  Public  Utility  Company  Rebate 

G.  Total  Investment  (1D-1E-1F) 


$72,770 

$4,002 

$4,366 

$81,139 

$0 

($14,770) 

$66,369 


2.  Energy  Savings  (+ )/Cost(’): _ _ 

Date  of  NISTIR  85-3273-X  Used  for  Discount  Factors 


Energy 

Cost 

Saving 

Annual  $ 

Discount 

Discounted 

Source 

$/M7BU/(1) 

MBTU/YR(2) 

Savings(3) 

Factor(4) 

Savings(5) 

A.  Elec. 

$21.84 

735.5 

$16,061 

11.70 

$187,917 

B.  Dist 

$4.98 

2,460.0 

$12,251 

13.78 

$168,816 

C.  Propane 

$7.87 

3,399.0 

$26,750 

14.16 

$378,782 

D.  Demand 

$108.60 

kW  $0 

11.70 

_  $0 

E.  Other 

F,  Total 

S5S,6^ 

- 55'3S,6lS  ■ 

3.  Non  Energy  Savings  (-1-)  or  Cost  (■): 


A,  Annual  Recurring  (+/-) 

(1)  Discount  Factor  (Table  A) 

(2)  Discounted  Savings/Cost  (3A  x  3A1) 

($1,778) 

11.12 

($19,771) 

B.  Non  Recurring  Savings  (+)  or  Cost  (-) 

Item  Savings(+)  Year  of 

Discount 

Doseountad  Sav> 

Cost(-)(1)  Occur.  (2) 

Factor(3) 

ings(+)Cost(-)(4) 

a. 

b. 

c. 

d.  Total 


C  Total  Non  Energy  Discounted  Savings  (3A2+3Bd4)  ($19,771) 

4.  Simple  Payback  1  G/(2F3 +3 A+(3Bd1 /Economic  Life)):  1-2  Years 

5.  Total  Net  Discounted  Savings  (2F5+3C):  $715,743 

6.  Savings  to  investment  Ratio  (SIR)  5/1 G:  10.78 

7.  Adjusted  Internal  Rate  of  Return  (AIRR):  80.27% 


a 
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FORM  lOM/8 


ECO  B8  -  Replace  Cooling  Equipment  with  More  Efficient  Systems  -  Fort  Hunter  Liggett,  California 


Jo-uje  gj  _ 


Fac 

No. 

Installation  Name 

Unit 

Nominal 

Tonnage 

Existing 
CIng  Usage 
(KWH/YR) 

Existing 
Unit  EER 

New 

Unit  EER 

New 

CIng  Usage 
(KWH/YR) 

Savings 

(KWH/YR) 

Demand 

Savings 

(KW) 

S  197 

Admin  Bldg  R&D  -  Office  (1) 

35 

12,691 

8.5 

9.7 

11,121 

1,570 

P209 

AAFES  Snack  Bar 

18 

24,297 

7.5 

9.7 

18,786 

5,511 

6.5  W 

7.5 

10,123 

7.5 

9.3 

8,164 

1,959 

2.3 

S238 

Sig  Photo  Lab 

30 

22,606 

7.5 

9.3 

18,231 

4,375 

9.3 

|p  295 

Enl  Barracks  w/o  Dining 

54 

93,825 

8.5 

9.8 

81,379 

12,446 

10.1 

P241 

Electron  Maint  Shop 

20 

18,751 

8.5 

9.7 

16,431 

2,320 

3.5 

P128 

Officers  Quarters  Military 

25 

37,747 

7.5 

9.7 

29,186 

8,561 

9.1 

P206 

Enlisted  Pers  Dining  Fac 

40 

49,146 

7.5 

9.7 

37,999 

11,147 

14.5 

P101 

Open  Din  Cons  (Hacienda) 

20 

3,549 

7.5 

9.7 

2,744 

805 

7.3 

P210 

Hlth/Dntl  Clinic  w/ Beds 

25 

28,404 

8.0 

9.3 

24,434 

3,970 

5.2 

S290 

Electron  Equip  Facility 

25 

4,843 

7.5 

9.3 

3,906 

937 

7.7 

P205 

Admin  General  Purpose 

80 

75,112 

8.5 

10.6 

60,231 

14,881 

22.4 

P208 

Enl  Barracks  w/o  Dining 

80 

79,250 

8.5 

10.6 

63,550 

15,700 

22.4 

P207 

Enl  Barracks  w/o  Dining 

80 

75,112 

8.5 

10.6 

60,231 

14,881 

22.4 

P230 

Enl  Barracks  w/o  Dining 

80 

79,250 

8.5 

10.6 

63,550 

15,700 

22.4 

P229 

Enl  Barracks  w/o  Dining 

80 

79,250 

8.5 

10.6 

63,550 

15,700 

22.4 

P81 

Theater  with  Dressing  Rm’s 

120 

6,900 

9.1 

11.3 

5,557 

1.343 

0.0 

40 

2,300 

8.5 

11,4 

1,715 

585 

0.0 

P301 

lADP  Building 

60 

18,832 

8.5 

10.8 

14,821 

4,011 

1  18.0 

TOTALS  (SIR'S  >  1.0) 

546,770 

443,147 

103,623 

164 

Fac 

No. 

Annual 

Cost 

Savings  ($) 

Life  Cycle 
Cost 

Savings  ($) 

Capitol 
Costs  ($) 

PG&E 

Rebate 

Total 

Invest 

$ 

Single  Year  Savings  (2) 

Savings 
Investment 
Ratio  (SIR) 

Savings 

$ 

Year 

Saving 

Occurs 

LCC 

Savings 

$ 

S  197 

$781 

$9,136 

$59,820 

$1,680 

$65,019 

$53,838 

NA 

NA 

0.14  i 

P209 

$1,120 

$398 

$13,106 

$4,660 

$36,984 

$1,584 

$540 

$39,113 

$33,286 

10 

$22,301 

0.91  1 

S238 

$1,335 

$15,620 

$45,859 

$2,160 

$48,973 

$41,273 

10 

$27,653 

0.88 

P295 

$2,026 

$23,704 

$72,689 

$2,808 

$78,240 

$65,420 

3 

$58,224 

1.05 

P241 

$552 

$6,461 

$32,499 

$960 

$35,276 

$29,249 

5 

$23,984 

0.86 

P128 

$1,623 

$18,994 

$24,544 

$2,200 

$25,167 

$22,090 

5 

$18,113 

1.47  I 

P206 

$2,407 

$28,165 

$119,640 

$3,520 

$129,879 

$107,676 

5 

$88,294 

0.90 

P101 

$848 

$9,924 

$22,852 

$1,760 

$23,720 

$20,567 

3 

$18,304 

1.19 

P210 

$865 

$10,123 

$73,352 

$1,300 

$80,487 

$66,017 

10 

$44,231 

0.68 

S290 

$911 

$10,655 

$24,451 

$1,800 

$25,463 

$22,006 

3 

$19,585 

1.19 

P205 

$3,539 

$41,408 

$44,261 

$1,120 

$48,231 

$39,835 

5 

$32,665 

1.54 

P208 

$3,600 

$42,123 

$44,261 

$1,120 

$48,231 

$39,835 

!  5 

$32,665 

1.55 

P207 

$3,539 

$41,408 

$44,261 

$1,120 

$48,231 

$39,835 

5 

$32,665 

1.54 

P^O 

$3,600 

$42,123 

$44,261 

$1,120 

$48,231 

$39,835 

5 

$32,665 

1.55 

P229 

$3,600 

$42,123 

$44,261 

$1,120 

$48,231 

$39,835 

5 

$32,665 

1.55 

P81 

$100 

$44 

$1,172 

$510 

$91,641 

$3,360 

$4,640 

$94,180 

$82,477 

10 

$55,260 

0.60 

P301 

$2,258 

$26,419 

$34,317 

$5,520 

$32,743 

$30,885 

10 

$20,693 

1.44 

$25,545 

$298,880 

$400,158 

$19,688- 

$426,488 

$360,142 

- 

$298,243  1  1.40  | 

NOTES; 


1 .  Building  1 97  is  scheduled  for  a  complete  renovation  ,  including  HVAC  system.  ECO  Project  for  this  building  Is  withdrawn 

2.  Single  year  (Non-recurring,  non-energy)  cost  savings  represent  the  avoided  cost  of  replacing  units  at 
the  ends  of  their  useful  lifetimes.  Remaining  lifetimes,  shown  by  "year  of  savings"  are  DEH 
maintenance  worker  opinions  based  on  years  of  experience  maintaining  the  equipment. 
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CONSTRUCTION  COST  ESTIMATE 


Project 

EEAP  Limited  Energy  Study _ 


Localion 

Fort  Hunter-Uggett,  California _ 


En  ginMr*Arctvt0ct 

Keller  &  Gannon  _ 


OmyMng  No. 

ECO  B-8  CHILLER  REPLCMT  BLDG  81 


Quanity 


No.  Unit 
Unite  M«ml 


DatePraparad 

February  1993 


ProjaotNa  Baaia  for  Eatimata 


Coda  A  (no  daaign  compated) 


ChaokadBy 


Unit  Totel 


Demolish  existing  unit 

2  j 

EA 

1  $1,000  { 

$2,000 

Provide  &  Install  120  ton  Air  Cooled 


DX  unit 


Provide  &  Install  40  ton  Air  Cooled 


DX  unit 


$0  $2,000 


1  lEA  I  $3,250  I  $3,250  I  $37,500  I  $37,500  I  $40,750 


1  lEA  I  $2,400  I  $2,400  I  $13,600  I  $13,600  I  $16,000 


Subtotal 


Sales  Tax  @  8% 


Subtotal 


Contractor  OH  &  Profit  @  30% 


Subtotal 


Bond  @1% 


Subtotal 


Estimating  Contingency  @10% 


Total  Probable  Construction  Cost 


$58,750 


$4,700 


$63,450 


$19,035 


$82,485 


$825 


$83,310 


$8,331 


$91,641 


Date  Prepared 


Sheet  Of 


CONSTRUCTION  COST  ESTIMATE 


Project 

EEAP  Limited  Energy  Study _ 


Location 

Fort  Hunter-Liggett,  California _ 


Engineer-Architect 

Keller  &  Gannon  _ 


Drawing  No. 

ECO  B-8  CHILLER  REPLCMT  BLDG  301 


February  1 993 


Project  No.  I  Baste  for  Estimate 


Code  A  (no  design  competed) 


Checked  By 


Provide  &  Install  60  ton  Air  Cooled 


DX  unit 


Subtotal 


Sales  Tax  @  8%  _ 


Subtotal  _ 


Contractor  OH  &  Profit  @  30% 


Subtotal  _ 


Bond  @  1%  _ 


Subtotal  _ 


Estimating  Contingency  @  10% 


Total  Probable  Construction  Cost 


Quantity 


No.  Unit 

Units  Maas. 


1  EA  I  $1,000  I  $1,000 


$0  $1,000 


1  lEA  I  $2,100  I  $2,100  I  $18,900  I  $18,900  I  $21,000 


$22,000 


$1,760 


$23,760 


$7,128 


$30,888 


$309 


$31,197 


$3,120 


$34,317 


Life  Cycle  Cost  Analysis  Summary  eco  b-8 

Energy  Conservation  Investment  Program  (EClP)  Sheet  le  of  41 

Project  No.  1 6-403-1 0 
Fisoal  Year  FY96 

Preparer:  KELLER  &  GANNON 


1  ■  Investment  Costs _ _ 

A.  Construction  Costs 

B.  SlOH 

C.  Design  Cost 

D.  Total  Cost  (1A+1B-I-1C) 

E.  Salvage  Value  of  Existing  Equipment 

F.  Public  Utility  Company  Rebate 

G.  Total  Investment  (1D-1E-1F) 


$400,158 

$22,009 

$24,009 

$446,175 

$0 

$19,688 

$426,488 


Location:  Fort  Hunter  Liggett,  California 

Project  Title:  Chiller  Replacement 
Discrete  Portion  Name:  ECO#  B-8 
Analysis  Date:  June  1993 


Region  No.  4 


Economic  Life:  1 5  YEARS 


2.  Energy  Savings  (-F)/Cost(-): _ 

Date  of  NISTIR  85-3273-X  Used  for  Discount  Factors 


Energy 

Cost 

Saving 

Annual  $ 

Discount 

Discounted 

Source 

$/MTBU/(1) 

MBTU/YR(2) 

Savings(3) 

Factor(4) 

Savings(5) 

A.  Elec. 

$21.84 

353.7 

$7,724 

11.70 

$90,371 

B.  Dist 

$4.98 

0.0 

$0 

13.78 

$0 

C.  Propane 

$7.87 

0.0 

~  $0 

14.16 

$0 

D.  Demand 

$108.60 

164.1 

“kW  $17,821 

11.70 

$208,508 

E.  Other 

F.  Total 

$25,545 

$298,6§0 

3.  Non  Energy  Savings  (-F)  or  Cost  (-): 


A.  Annual  Recurring  {+/-) 

(1)  Discount  Factor  (Table  A) 


(2)  Discounted  Savings/Cost  (3A 

X3A1) 

B.  Non  Recurring  Savings  (-I-)  or 

Cost  (-) 

Item 

Savings(-l-) 

Year  of 

Discount 

Discounted  Sav- 

Cost(-){1) 

Occur.  (2) 

Factor(3) 

ings(-f-)Cost(-){4) 

a. 

$107,993 

3 

0.89 

$96,114 

b. 

$221,264 

5 

0.82- 

$181,437 

c. 

$30,885 

10 

0.67 

$20,693 

d.  Total 

$360,142 

$298,243 

C  Total  Non  Energy  Discounted  Savings  {3A2+3Bd4) 


$298,243 


4.  Simple  Payback  1G/(2F3-)-3A-l-(3Bd1/Economic  Life)): 

5.  Total  Net  Discounted  Savings  (2F5+3C): 

6.  Savings  to  Investment  Ratio  (SIR)  5/1 G: 

7.  Adjusted  Internal  Rate  of  Return  (AIRR): 


8.6  Years 
$597,123 
1.40 
9.92  % 


File:  F:\PROJ\1 64031 0\ENGR\ECO\LCC-B8A.WQ1 


R&ofpait: 
Sbigie  Z6ne^ 
Heating  :&'C6oHngi 

Uhlt&3 


TypeiRRSS 
Sizes  .18-r120:toiiS3 


Physical  data 


/S 

E<^  B'T 


*Basad  on  thttring  air  with  9SF  air  across  condenser. 

** Furnace  tin  sKiil^ybilityjt  limited  by  minimum  CFM  requirement  per  table  21 A  on  page  81 . 

*  VWtHout  return  ^n:  24  with  return  fan:  36  x  78". 

****Not  avaiiabie  on  unitMie^  return  fan.  Back  return  dimensions  without  return  fan  is  15  5/8  x  90" 
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00 


Unit  size  030B 


/f 

EC/O 


UNIT 

DATA 

E^ 

Al 

TE« 

IT.  : 

-AMBIENT  AIR  TEMPERATURE  (F)  ;■  | 

R 

^P.T 

105 

115  ^ 

' 

' 

DB 

.WB 

TH 

SH  ^ 

KW-r 

SH 

KW 

TH 

SH 

KW 

TH 

SH 

KW-^ 

7i 

397 

167 

33.2 

378 

160 

35.8 

358 

15  2 

38.5 

mmm 

75 

67 

371 

20  8 

32.0 

353 

201 

34.4 

334 

193 

37.0 

314 

185 

39.7 

RPS4)30B 

63 

*♦* 

329 

242 

33.1 

312 

234 

35.6 

292 

226 

38.2 

7i 

396 

215 

33.2 

377" 

208 

35.8 

357 

"20'C'' 

3  8.5 

rnmm 

10,000  CFM 

80 

67 

370 

256 

31.9 

352 

249 

34.4 

333 

241 

37.0 

313 

233 

39.6 

63 

♦  ♦♦ 

329 

289 

33.1 

311 

281 

35.6 

293 

272 

38.2 

71 

396 

263 

33  A~ 

377 

256 

35.8 

357 

248 

38.4 

mmm 

mmmm 

Z-KUW  cVAF, 

85 

67 

370 

304 

31.9 

351 

297 

34.4 

333 

289 

37.0 

314 

281 

39.7 

<?m  rnii 

63 

332 

327 

33.3 

317 

317 

36.0 

302 

302 

38.8 

71 

3'55 

311 

33.1 

3  76 

'304 

“15.7 

556 

296 

38.4 

SO 

67 

371 

349 

32.0 

354 

340 

34.5 

336 

328 

37.2 

319 

319 

40.1 

63 

362 

362 

31.5 

348 

348 

34.2 

334 

334 

37.0 

318 

318 

40.0 

71 

408 

T7^ 

33.1 

387 

i6> 

36.3 

3^^ 

159 

“2^.0 

mmm 

75 

67 

381 

222 

32.4 

362 

215 

34.9 

342 

207 

37.5 

321 

199 

40.2 

63 

356 

270 

31.2 

337 

262 

33.6 

319 

254 

36.  1 

300 

246 

38.7 

RP&<I30B 

71 

407 

236 

33.7 

38? 

2i3 

36.3 

366 

ai 

39. 0 

mmm 

mmmm 

80 

67 

381 

278 

32.4 

361 

271 

34.9 

341 

263 

37.5 

321 

255 

40.2 

12,000  CFM 

63 

356 

325 

31.2 

339 

316 

33.7 

321 

307 

36.2 

302 

296 

38.9 

71 

407 

287 

i3.> 

279 

36.2 

i65 

272 

2S.9 

*mM 

mmmm 

2  ROW  EVAP. 

85 

67 

380 

334 

32.4 

362 

326 

35.0 

342 

317 

37.6 

323 

307 

40.3 

63 

364 

364 

31.6 

350 

350 

34.3 

334 

334 

37.0 

318 

318 

40.0 

STD.  COIL 

71 

406 

543 

33.  6 

387 

335 

36.3 

366 

327 

39.0 

mmm 

~  T^mmm 

SO 

67 

385 

378 

32.7 

369 

369 

35.3 

3  53 

353 

38.2 

mmm 

mmmm 

63 

384 

384 

32.6 

369 

369 

35.3 

353 

353 

38.2 

mmm 

mmmm 

_ . .. ' 

71 

416 

181 

34.1 

395 

174 

36.7 

573 

r66 

"3^:4 

mmmm 

75 

67 

388 

235 

32.8 

369 

228 

35.3 

348 

220 

37.9 

327 

212 

40.6 

63 

363 

289 

31.6 

344 

281 

34.0 

325 

274 

36.5 

305 

265 

39.1 

nrSRJSOB 

71 

"TTT' 

^45 

34.  0 

394 

235 

"5577“ 

3/2 

230 

35.3 

mmm 

TTFIFl- 

80 

67 

388 

299 

32.8 

368 

292 

35.3 

348 

284 

37.9 

327 

276 

40.5 

14,000  CFM 

63 

365 

349 

31.7 

348 

339 

34.2 

330 

326 

36.8 

312 

312 

39.6 

71 

414 

309 

34.0 

394 

302 

36.6 

372 

294 

39.3 

m^m 

2-ROW  EVAP. 

85 

67 

389 

361 

32.9 

371 

352 

35.4 

351 

341 

38.1 

rnmm 

mmmm 

63 

380 

380 

32.4 

365 

365 

35.1 

348 

348 

37.9 

*** 

mmm 

mmmm 

STD.  COIL 

71 

416 

372 

34.1 

395 

363 

36.7 

375 

354 

39.5 

rnmm 

mmmm 

SO 

1  67 

401 

401 

33.4 

385 

385 

36.2 

368 

366 

39.1 

mm* 

mmm 

mmmm 

!  63 

401 

401 

33.4 

385 

385 

i  36*2 

368 

1  368 

39.1 

mmm 

mmm 

mmmm 

71 

410 

172 

33.8 

390 

164 

!  36.4 

369 

!  156 

39.1 

mmm 

mmm 

\  mmmm 

•  i 

75 

67 

382 

212 

32.5 

363 

204 

1  35.0 

344 

1  196 

37.6 

323 

188 

\  40.3 

- 

63 

356 

252 

31.2 

339 

245 

33.7 

320 

1  236 

36.2 

301 

228 

38.8 

RP&030B 

71 

410 

219 

33.8 

390 

211 

I  36*4 

36S 

rT04 

39.1 

mmif 

mmm 

1  mmmm 

80 

67 

382 

260 

32.5 

363 

252 

1  35.0 

343 

1  244 

37.6 

323 

236 

40.3 

10,000  CFM 

63 

356 

300 

31.2 

338 

292 

33.7 

320 

i  284 

i  36.2 

301 

275 

38.8 

.^'5"  -  T- 

71 

409 

267 

33.8 

389 

259 

1  36.4 

368 

1  251 

!  39.1 

mmm 

rnmm 

mmmm 

3- ROW  EVAP. 

85 

67 

381 

307 

32.4 

363 

299 

1  35.0 

343 

1  291 

!  37.6 

323 

283 

40.3 

63 

358 

345 

31.3 

341 

335 

33.8 

325 

1  325 

1  36.5 

308 

308 

39.3 

7i 

~4(5^' 

1  314 

33.8 

389 

306 

36.4 

368 

“298 

1  39.1 

rnmm 

■  i-- ..  :f0_ 

90 

67 

382 

1  354 

32.5 

364 

345 

35.1 

346 

1  335 

37.8 

mmm 

mmm 

mmmm 

63 

371 

371 

32.0 

356 

356 

34.7 

341 

1  341 

37.5 

325 

325 

40.5 

-  -ay^scsg. 

71 

422 

179 

34.4 

401 

l7i 

37.0 

379 

!  163 

39.7 

mmm 

mmm 

mmmm 

75 

67 

393 

226 

33.0 

374 

218 

35.6 

353 

1  210 

38.2 

mmm 

mmm 

mmmm- 

63 

367 

273 

31.8 

349 

265 

34.2 

329 

1  257 

36.7 

309 

248 

39.3 

71 

422 

234 

34.3 

400 

22? 

37.0 

378 

1  219 

39.7 

mmm 

■ 

^RPS^B 

80 

67 

393 

282 

33.0 

373 

274 

35.6 

352 

1  266 

38.2 

mmm 

mmm 

mmmm 

i*-  .  .^'aoaib 

63 

367 

328 

31.8 

349 

320 

34.3 

330 

1  311 

36.8 

310 

300 

39.5 

12,000  CFM 

71 

421 

290 

34.3 

400 

282 

37.0 

378 

i  274 

39.7 

mmm 

mmm 

mmmm 

— ■  -x-Ja-imr 

85 

67 

393 

337 

33.0 

374 

329 

35.6 

353 

321 

38.2 

mmm 

mmm 

mmmm 

3-ROW  EVAP. 

63 

374 

374 

32.1 

358 

356 

34.7 

342 

342 

37.5 

325 

325 

40.5 

71 

421 

346 

34.3 

400 

338 

36.9 

378 

330 

39.  7 

mmm 

mmm 

mmmm 

'  '  ■'^' 

90  1 

67 

397 

387 

33.2 

379 

379 

35.9 

361 

361 

38.7 

mmm 

mmm 

mmmm 

63  i 

393 

393 

33.0 

378 

378 

35.6 

361 

361 

38.7 

mmm 

rnmm 

mmmm 

71 

431 

186 

34.8 

409 

178 

37.4 

386 

170 

40.1 

mmm 

mmm 

mmmm 

-•A 

75 

67 

402 

239 

33.5 

382 

231 

36.0 

360 

223 

38.6 

mmm 

mmm 

mmmm 

63 

375 

292 

32.2 

356 

284 

34.6 

336 

276 

37.1 

315 

267 

39.8 

RPS-030B 

71 

431 

249 

34.6 

409 

241 

37.4 

385 

233 

40.1 

mmm 

mmm 

80 

67 

402 

303 

33.4 

381 

295 

36.0 

360 

286 

38.6 

mmm 

mmm 

mmmm 

14,000  CFM 

63 

376 

354 

32.3 

358 

344 

34.7 

339 

332 

37.4 

320 

320 

40*1 

71 

430 

312 

34.7 

409 

305 

37.4 

385 

296 

40.1 

mmm 

mmm 

mmmm 

3-ROW  EVAP. 

85 

67 

403 

365 

33.5 

382 

356  1 

36.0 

362 

346 

38.7 

mmm 

mmm 

mmmm 

63 

391 

391 

32.9 

374 

374  1 

35.6 

357 

357 

38.5 

mmm 

mmm 

mmmm 

71 

431 

375 

34.7 

409  1 

367  1 

37.4 

386  1 

35  8  1 

40.2 

mmm 

mmm 

mmmm 

90 

67 

412 

412 

33.9 

395 

395  ! 

36.7 

378  1 

378  1 

39.6 

mmm 

mmm 

mmmm 

63 

412 

412 

33.9 

395 

395  1 

36.7  1 

378  1 

378  ' 

39.6 

mmm  \ 

mmm 

mmmm 
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2^  i-(( 

ECO  6-S" 


Model 

Number 

Description 


Z!  ^t=  ^1 
ECO  B-r 


SFHC^4HC0  0_B_39  A2_A_10  L 

1  2  3  4  667  8  9  10  fl  f2  13  14  15  16  17  18  19  20  2*1 


DIGfTI  -  UNIT  TYPE 

S  »  Self-Contained  {Packaged  Rooftop) 

DIGIT  2  —  UNIT  FUNCTION 
A  *  OX  Cooling,  No  Heat 
E  *  OX  Cooling,  Electric  Heat** 

F  *  DX  Cooling,  Natural  Gas  Heat 
L  -  DX  Cooling,  Hot  Water  Heat* 

S  «  OX  Cooling,  Steam  Heat* 

X  »  DX  Cooling,  No  Heat  Extended  Casing 
*(See  Note  2) 

**(See  Note  3) 

oiGrra-UNiTAiRaow 

H  =  Single  Zone 

DIGTT  4  -  DEVELOPMENT  SEQUENCE 

C  »  Third 

DIGTTS  SA7  —  NOMINAL  CAPACnY 

C20«20Tons  C55«55Ton8 
C25  «  25  Tons  C60  -  60  Tons 
C30  »  30  Tons  C70  «  70  Tons 
C40  -  40  Tons  C75  -  75  Tons 
C50  «  50  Tons 

DIGIT  8  --  POWER  SUPPLY  {See  Note  1 ) 

1  *  460«QGPWS  A-  380y50GPWS 
2»  575«0GPWS  B-415«0GPWS 

3  -  230«0G  PWS  C  -  38(V5(V3  XL 
4.46Q^60IGXL  D- 415^00  XL 

5  =•  575/60G  XL  E  «  200600  XL 

6  »  200^6CV3  PWS  F  -  23Q«(V3  XL 

DIGITS  —  HEARNG  CAMCHY 
H  «  High  Heat 
L  «  Low  Heat 
0  ■  No  Heat 

NotecWhentheaecond<figitii'^''for 
electric  heat  the  following  values 
apply  in  the  ninth  digit:  ' 

D«30KW  R-130KW 
H-SOKW  U-ISOKW 
L  -  70  KW  V  -  170  KW 
N-90KW  W-190KW 
Q  «  IIOKW 


DIGIT  11  -  EXHAUST 
0  »  None  7  -  100%,  15  HP 

1  *  Barometric  8  =»  100%,  20  HP 

2  *  100%,  1%  HP  A  -  50%,  1%  HP 

3  -  100%,  3  HP  B  -  50%,  3  HP 

4  «  100%,  5  HP  C  *  50%,  5  HP 

5  -  100%,  7%  HP  D  «  50%,  7%  HP 

6  -  100%,  10  HP 

DIGIT  12  -  EXHAUST  AIR  FAN  DRIVE 
SELECTION 

0  -  None  8  -  800  RPM 

4  -  400  RPM  9  -  900  RPM 

5  -  500  RPM  A  -  1000  RPM 

6  -  600  RPM  B-  1100  RPM 

7  -  700  RPM 

DIGIT  13 -FILTER 
A  -  Throwaway 
B  -  Qeanabie  Wire  Mesh 
C  -  Htgh-Efficiency  Throwaway 
D  -  90-95%  Bag  With  Prefilters 
E  -  90-95%  Cartridge  With  Prefiiters 
F  -  NoFateisfr/ARack) 

G  -  No  FittenfBagCart  Rack) 

Dion' 14  —  SUPPLY  AIR  FAN  HP 

1  .  3  HP  6  -  20  HP 

2  -  5  HP  7  -  25  HP 

3- 7%  HP  8-30HP 

4 - 10  HP  9 -^  40  HP 

5  -  15  HP 

Dionr  15  -  SUPPLY  AIR  FAN  DRIVE 
SELECTIONS 

5  -  500  RPM  A  -  1000  RPM 


6  -600 RPM 

7  -  700  RPM 

8  -  800 RPM 

9  »  900  RPM 


6  -  1100  RPM 
C  -  1200  RPM 
D  -  1300  RPM 
E  -  1400  RPM 
F  -  1500  RPM 


DIGIT  16  —  FRESH  AIR  SELECTION 
A  -  No  Fresh  Air 
B  -  0-25%  Manual 
D  =  0-100%  Ecofxxnizer 

DIGIT  17  —  SYSTEM  CONTROL 
1  =  Constant  Volunw  Electronic  — 

Room  Thermostat 
3  =>  Variable  Air  Volume  Electronic 
Supply  Air  With  FROSTAT" 

DIGIT  18  —  ACCESSORY  PANEL 
A  -  None 

B  >  Signal  Light  Connection  For  Field 
Supplied  Panel 
C  -  Remote  Panel 

D  -  Remote  Panel  With  Night  Setback 

DIGIT  19  —  AMBIENT  CONTROL 
0  -  Standard  1  -  0  F 

DIGIT  20  -  AGENCY  APPROVAL 
0  -  None  1  -  UL  2  -  CSA  - 
(Only  One  Agency  Approval  Can  Be 
Ordered) 

DIGIT  21  —  MISCELLANEOUS  (See  Note  2) 
A  -  Unit  Disconnect  Switch 
B  -  Hot  Gas  Bypass 
E  -  Ultra  Low  Leak  Fresh  Air  Dampers 
F  -  High  Duct  Temperature  Thermostat  - 
G  -  High  Capacity  Optkxi  (N/A  on  70  *R)n)  - 
H  -  Copper  Condenser  Fins 
J  -  Remote  Setpoint  (VAV  only) 

K  -  Zone  Reset  (VAV  only) 

L  -  High-Efficiency  Motors 
M  -  Fast  Warm-Up  Thermostat  (VAV  Only)  <3 
N  » Inlet  Vanes  —  Supply  Fan  With  - 
Controls 

R -^Extended  Grease  Lines 
T  -  AcoessDoors 

X  «  Compressor  Lockout  Thermostat 
(Economizer  Only) 

Y  -  ICS  Control  Opti^Tracer  integratioptgy? 

Module  (TIM)  - 

8  -  Two-Inch  Spring  Isolatofs 


DIGIT  10  —  DESIGN  SEQUENCE 

A  -  First  (Factory  Assigned)  .... 

B«  Second, et& 

NOTE 

1.20  through  60-ton  units  available  in  XL  only.  . 

2.  When  the  second  digit  calls  for  *1.'' or one  of  thefoHowing  valve  size  values  must  be  in  digit  21  (Misc.): 

1  -  %*  2  •  3  -  r  4  -  1%*  5  «  1%"  6  -  r 

3.  SEHC  units  (units  with  electric  heat)  utOzing  208V  or  230V  require  dual  power  source. 

EXAMPLE: 

Model  rnimberK  SFHCC254HC00B39A1A10L  describes  a  unit  with  the  following  characteristics:  DX  coolii^  with  natural  gas  heating,  25  tsn^ 
nominal  cooling  capacity,  460R50/3  power  supply,  Wgh  heat  model  No  exhaust  or  drive  setectiofi,  dea^^””  aupply**? 

fan  motnr  fan  drive  selection  No.  9  1900  RPM).  no  fresh  air.  oonstarrt  volume  control  no  accessory  panel,  0  F  ambient  control  no  2 


fan  motor,  supply  fan  drive  selection  Na9- 
agency  approval  and  high-efficierxy  rTWtm 


6 


General 

Data 


2Z 

£0D  B'T 


8-1  ~  General  Data  2(M0  Ion 


20  Ton 

25  Ton 

30  Ton 

40  Ton 

Cocnpreteor  Oeta 

Number/Size  (Nominal) 

2nOTbn 

mo  Tba  1/15  Ton 

2/15  Ibn 

4/10  1bn 

Model 

Semi 

ScroN 

Scrol) 

Scroll 

Unit  Capacity  Steps  (%) 

10(350 

100/40 

1(XV50 

100/7550/25 

RPM 

3450 

3450 

3450 

3450 

Evaporator  Pens  . . .  . . . . . 

Number/SttoTypo 

2nr/FC 

2ns-/FC 

2/18"/FC 

2/2(r/FC 

Hp  Range 

3-10 

3-15 

5-20 

7%-25 

Cfm  Range' 

4000-9000 

5000-11000 

6000-13500 

8000-18000 

02SA0 

0.25-40 

0.254.0 

0.254.0 

ExbaustFans 

50%  100% 

50%  100% 

50%  100% 

Number/Size/Type 

“l7l5"yFC  m5''/FC 

1/15”/FC  2/15*'/FC 

1/ir/FC  2/18”/FC 

Hp  Range 

1.5-3  15-3 

1.5.3  3-5 

3-5  3-7.5 

5-7.5  5-10 

Cfm  Range 

2000-ao00  4000-10000 

20008000  4000-12000 

2000-7000  4000-14000 

3000-11000  6000-16000 

ESP  Ranoe  —  (In.  WG) 

0.25-14  0.2-2.0 

0.25-1.4  0.2-2.0 

0.25-14  0.2-2.0 

0.25-1.4  0.2-2.0 

Conrtenaer  Fans 

Number/Size/Type 

2/26“/Prop. 

3/26-/PIPP. 

3/26"/Prop. 

4/26''/Prop. 

Hp  (Each) 

1,0 

1.0 

1.0 

1  0 

Cfm 

13600 

18300 

20900 

28200 

Cvde/Phase 

6(V3 

605 

605 

6(V3 

Evaporator  Coil  —  Standard  ~ 

Size  (F^) 

165 

205 

24.4 

32S 

Rowa/Fin  Series 

2n44 

2/144 

2/144 

2/144 

Tube  Diameter/Surface 

WEnhenced 

%/Enhanced 

%/Enhar»ced 

’/4/Enhanced 

Evaporator  Coil  —  Htgh  Capacity 

Size  (Ft*) 

165 

203 

24.4 

32.5 

Rowf^Fin  Series 

4n44 

4n44 

4n44 

4/144  - 

Tube  Oiameter/Surface 

%/Enhanced 

%/Enhafx»d 

’/4/Enhanced 

rondanser  Coil  (Aluminum  Fins) 

Size  (Ft*) 

355 

35.0 

46.3 

632 

Rowa/Fin  Seriea/Tube  Diameter 

3n56/H 

3nS6/H 

3/168/% 

3/168/% 

Copper  Condenser  Fins  (Optionee 

an  44/% 

3n44/% 

3/156/% 

3/156/% 

fciectiie  Heet 

KW  Range* 

30-110 

30-130 

30-150 

50-170 

3n 

an 

3/1 

an 

NatM  Gas  Heat 

Low  Heat  Input 

235 

350 

360  - 

High  Heat  Input 

500  - 

500 

500 

850 

2n 

2n 

2n 

2n 

Hot  Water  CoO 

Size  (Inches) 

30xe6x2Row 

30x66x2  Row 

30x66x2  Row 

42x66x2Row 

Type 

TypeW^PrimaFfc) 

Type  W,  Prima  Flo 

Type  W.  Prima  Flo 

Type  W,  Prima  Fk) 

High  Heat  (Fma/Ft) 

110 

110 

110 

110 

Low  Heat  (Fina/Ft) 

80 

80 

80 

80 

Steam  CoH 

Size  (Inches) 

XxOBxl  Rour^ 

30  x  66x1  Row  ^ 

30  x66x1Row 

30  x  66x1  Row& 

Type  - 

TVP«NS 

Type  NS 

Type  NS 

12x66x1  Row 

Type  NS 

High  Heet  (Fins/Ft) 

96  ^ 

96 

96  - 

96 

Low  Heat  (Fins/Ft) 

42 

42 

42 

42 

Panel  Rhora 


Number/Size  (Inchee) 

12^  20  x20  x2 

12  —  20x20x2 

16  —20  x  20  x2 

16  -  20  x  25  x2 

Face  Area  (Ft*) 

333 

333-^ 

44A^^ 

553^ 

Bag  Filters 

NumbenSize  (Inchea) 

4^12x24x19 

4  —  12x24x19 

2—12x24x19 

5  —  12x24x19 

3^24x24x19 

3  —  24x  24x19 

6  —  24x  24x19 

6  —24  x  24x19 

Cartridge  Filters 

4-^ttx24x12 

4—12x24x12 

2  —  12x24x12 

5  —  12x24x12- 

3  —  24x24x12 

3  —  24  x  24x12 

6_24x24x12 

6  —  24  x24x12 

Prefifteii  (For  Bag  &  Cartridge-" 

4  —  12x24x2 

4—12x24x2 

2—12x24x2 

5  —  12x24x2 

3—^24x24x2 

3  —  24x24x2 

6—24x24x2 

6—24x24x2 

Face  Area  (Ft*) 

203 

20.0 

2ao  ‘ 

34.0 

StandMd  Unit  Minimum  Outside  Air  TwiiptoMum  Far  Mschenicil  Cooling 

Without  Hot  Gas  Option 

55F 

50  F 

50  F 

55F- 

With  Hot  Gas  Option 

55F 

50  F- 

50  F 

S5F“ 

Ijow  Ambient  Option  Minimum  OutsidoAir'fcmpendum 

■ 

Without  hlot  Gas  Option 

OF  - 

OF” 

OF  ^ 

OF 

With  Hot  Gas  Ootioo 

10  F 

10  F 

10  F 

10  F 

1.  Fcrc*nvatiJMouiKl»eitwrengmMeva»frr«EBaY.  -* 

2.  Rtfw  to -M  340  for  MilAiilV  of  elKaie  M  few  lanew  ev  vetage.  - 


General 

Data 


m 

eca  S-5Z 


1U>i*10-1  —  Genanri  Data  — 90-130 1bn 


90 -Rm 

105 1bn 

115  Ton 

130  Ion 

Comoroosor  Oeti 

NumberiSae  (Nominal) 

Model 

Unit  Capacity  Steps  (%) 

RPM 

2/40^0 

ModaIR 

10(V7S«0/2S 

1750 

1/40*9x1,1/50100 

ModaIR 

100/78/44/22 

1750 

250 1bn 

ModdR 

100/755005 

1750 

250*1X1 

ModaIR 

10(V7S5Q/25 

1750 

Evaporator  Fans 

NumbenSiz^Vpe 

Hp  Range 

Cfm  Range' 

TSP  Range  —  (In.  WG) 

TJZTffC 

3O>80 

27,00(M6.000 

1.CM.75 

THTHrC 

VLIIQ 

SIAXM&OOO 

1.(M70 

ZOT’/FC 

3020 

31.00046,000 

1.04.70 

VZTIK 

3080 

31.00046.000 

1.04.70 

Exhaust  Fans 

Number/Size/Type 

Hp  Range 

Cfm  Range 

ESP  Ranoe  —  (In.  WG) 

50%  100% 

50%  100% 

50%  100% 

50%  100% 

i^ypc  2/2r/Ft 

IS  15^ 

10,000>25,000  24000^.000 
.25-Z5  25-25 

viri^  wr!K 

15  1S40 

10.000-2S200  24,00040.000 
25-25  25-25 

1/22-/FC  zoz-ypc 

15  15-40 

10.000-25.000  24,00040.000 
25-2.5  .25-25 

VZrWt  252^ 

15  1&4(M» 

10,000-25.000  24.00040000  ’ 
25-25  .25-25 

Condenoor  Fans 

NumbebSizenype 

Hp  (Each) 

Cfm 

Cvda/Phase 

a/26*A>rep. 

1.0 

59200 

6(V3 

9«6TPtop. 

1.0 

63200 

6(V3 

1026“/Prop. 

1.0 

70222 

605 

125r/Prop. 

1.0 

84,267 

605 

Evaporetor  Coil  ^  Standard 
Dimensions 

Size  (Ft*) 

Rowa^  Series 

Tube  OiametebSurtace 

122.0x700 

592 

3n20 

- 1 

72/CTW1C3BQ 

1222x7125 

60>4 

4^20 

- * 

wcnnflno0Q 

1222x7125 

60.4 

5n44 

%.5nhanced 

122.0x71.25 

60.4 

5n44 

%5nhanced 

Evaporator  Coil High  Capacity 
Oimenaiona 

SizalFt*) 

HHCapacity  Rows/Fin  Series 

Tube  Diameter/Surfaoe 

1225x70i0 

592 

SHM 

%/Enhancad 

1222x7125 

604 

5^44 

H/Enharx^d 

NA  ^ 

NA 

NA 

N/A 

NA^^  - 

NA 

NA 

N/A 

Condenser  Cofl 

Size  (Ft*) 

RowofFin  Series/lube  Diameter 

152  : 

3n56(% 

152-^ 

4ns6/% 

152 

4n56/% 

152  "T 

4^56/% 

ElecPte  Heat 

KW 

Capecitv  Steps:  CVA/AV 

190  »- 
sn  ' 

190  « 

3n  •* 

190 

3n 

190  s 

3n  ^ 

Nabaai  Gas  Heet 

MBh  feiput 

Capedtv  Stepe:  CV/VAV 

1000« 

2n 

1000^ 

2n 

1000  - 
2n 

1000  * 

2n 

Fthara 

Panel  Fitara 

NumbanSize  (Incheo) 
Faoa^VaelFt*) 

BagFiiera 

NumbenScra  (Inchos) 
t»arinaya  rsiara 

Piefibaie  for  Bag  A  Cartridge) 

Face  Area  (Ft*) 

2&-2«c2e(2 

1002 

3-12x24x19 

15-24x2te(19 

3-12x24x12 

15-24x24x12 

3-20x24X2. 

15-24x24x2 

eao 

25-24X24x2 

1002 

3-12x24x19 

1&-24l^19 

3-12)04x12 

15-24x24x12 

3-2ftoeo 

15-24x24x2 

(«ur^ 

25-24x24x2 

1000 

3-12x24x19 

15-24x24x19 

3-12x24x12 

15-24x24x12 

3-20x24x2 

15-24x24x2 

662-- 

25-24x24x2  .. 

1002 

312x24x19 

132te(24x19  r  ^ 

312x24x12 

1324x24x12  ^ 

320x24x2  7C. 

1324x24x2  . 

66.0  V 

1.  For  efcn  wluas  outtid*  ttiM  rangM  Mlir  10  RT-3^. 

2.  to 'fctio  3*^  ter  w^iilihilly  of  olociric  h«oi  Ino  wngi*  by  voOoQfc.  * 

3.  Mp  ol  hMttego^Mily  piOMdKi  on  um  with 


UIMO-3  —  ARI  Collection  Muttipiote 

Modifc^ 


•Mitelfra— AHIPwfomMnoDrt»» 

Option  Description 

Digit 

Designator  Caoacitv 

■TI - 1 

EER  = 

IPLVMfc^ 

ARI  Nrformanoa  Data' 

20Ql0O3Vbltaae 

_ 8_ 

E 

100  ^ 

100  sr 

10OW: 

Ibne  -  Modd* 

Capadly 

(MBN 

EER  ^  IPLV® 

230500  Vbitaae 

8 

F 

101  ^ 

99  m 

994P.- 

HighHeac  —  Gas 
HigteMaat^  Steam 
iriohMeet^  Hot  Water  - 

9 

9 

9 

H  - 
H  - 
-e  H  “ 

100 

100  Jte 
100^ 

100-48r~ 

99» 
99  ^ 

100 

SAHCC2040V**A**A—— 

218  ■*' 

aO  2r-  112  IT 

SXHCC2040Y**A**A***** 

218  > 

9.0  r:  112  K 

WirrMeeh  Filter 

13 

8 

100  4r' 

101  - 

loiate 

.  SFHCC204LV*A**A***** 

20 

218  • 

82  =?  11.7 

95%  Bag  filter 

95%  Cartridoe  Filter 

13 

13 

r.  0 

E 

99  te. 
99 

95  « 

95 

92 

SEHCC204*Y**A**A***** 

218  * 

82  *  11.7 

1(X)%^Goanomizer 

16 

D 

100 

99  ^ 

98 

Sl>CC204LY**A**A**^ 

216  ^ 

82  ^  112  ^ 

HwhCwcitvCal _ 

21 

—  G 

113 

109 

1075®^ 

SSHCC204LY**A**A— ** 

218 

82  11.7 

|!  [7i1 

21 

L 

100 

101 

101^ 

Inlet  Guido  Vanes 


21 


100 


1.  This  Mormaiian  is  fscsdteaooonjineo  to  the  ARI  Stinded  36006  ter  iMpt 
tniBy  equipnMni  tip  to  20  tons.  ThMo  produos  cen  bo  teurte  in  teo 


2.  PLV  ->  temyed  ^  Lood  \Muo 
i  ^ 


'bUMM  ^  Economiar  Outdoor  Air  Dampar  Leakage 
(Of  Rated  Airflowl  - 


Mqusnos  tOI  e  nr  or  IMC 


AP  Across  Demoers  <ln.  wq 


0.5  (la) 


1.0  ffg) 


Performance 

Data 


Tabl«  40-1  —  Supply  Fan  PerfonnaiKa  WITHOUT  INLET  VANES  —40,  SO  and  55  'fon  *<(r  Style 


Cfm 

Std 

Air 

.250 

Rom 

-Bha 

.500 

Rom 

_abD 

.750 

Rom 

1 

Bho  _ 

Total  Static  Pressure 

1.000  1350 

Rpm  _ _ Bho _ Rom  Bho 

1.500 

Rom  Bho 

1.750 

Rom  Bho 

2.000 

Rom  Rhn 

8000 

290 

.66 

396 

1.27 

479 

135 

550 

237 

613 

3.44 

671 

433 

723 

5.05 

770 

5.90 

9000 

298 

.77 

400 

1.44 

482 

2.16 

553 

233 

616 

3.7S 

673 

461 

725 

5.49 

774 

639 

10000 

311 

.94 

404 

1£1 

488 

238 

556 

330 

618 

407 

675 

439 

727 

5.93 

776 

6.89 

11000 

329 

1.16 

409 

1.79 

490 

233 

559 

350 

621 

441 

677 

537 

729 

6.37 

778 

7.40 

12000 

349 

1.43 

414 

2.00 

494 

239 

563 

381 

624 

477 

680 

5.78 

731 

6.82 

780 

7.90 

13000 

370 

1.75 

424 

2.26 

499 

316 

567 

416 

628 

5.16 

683 

631 

734 

7.30 

782 

8.43 

14000 

391 

2.12 

438 

2.60 

504 

344 

571 

449 

632 

5.57 

687 

6.67 

737 

7.80 

785 

8.97 

15000 

413 

2.54 

455 

3.01 

510 

377 

576 

486 

636 

5.99 

690 

7.15 

741 

833 

789 

9.55 

16000 

435 

3.02 

474 

3.50 

520 

418 

581 

534 

640 

6.43 

695 

7.65 

745 

8.89 

792 

10.16 

17000 

457 

3.54 

494  - 

4.06 

534 

468 

586 

5.65 

645 

6.89 

699 

8.17 

749 

9.47 

796 

10.79 

18000 

479 

4.13 

515 

468 

550 

539 

595 

315 

650 

7.37 

703 

8.71 

753 

10.07 

800 

11.46 

19000 

501 

4.78 

536 

538 

569 

5.98 

607 

6.76 

656 

7.89 

708 

937 

758 

10.70 

804 

12.14 

20000 

524 

5.49 

558 

6.15 

588 

6.75 

622 

7.49 

664 

8.50 

713 

9.85 

762 

11.34 

809 

12.84 

21000 

546 

6.28 

580 

7.00 

608 

7.61 

639 

832 

676 

935 

719 

10.49 

767 

12.00 

813 

1357 

22000 

569 

7.14 

602 

7.92 

629 

8.55 

658 

936 

690 

10.12 

728 

1135 

773 

12.70 

818 

1432 

22500 

580 

7.60 

613 

8.40 

640 

9.05 

667 

9.76 

698 

10.60 

734 

11.68 

776 

13.07 

820 

14.70 

23000 

591 

8.08 

624 

830 

651 

9.58 

677 

1039 

706 

11.11 

740 

12.15 

780 

13.48 

823 

15.09 

24000 

614 

9.10 

646 

9.97 

672 

10.70 

697 

11.41 

724 

12.22 

754 

13.19 

789 

14.41 

829 

15.93 

Ctm  Total  Static  Presatn 


Std 

2350 

3500 

3750 

1000 

3350 

1500 

3.750 

4.0X 

Air 

Rom 

Bho 

Rom 

Bho 

Rom 

Bho 

Rom 

Bho 

Rom 

Bho 

Rom 

Bho 

Rom 

Bho 

Rom 

Bho 

8000 

814 

6.80 

854  " 

7.73 

892 

a69 

927 

9.67 

961 

10.66 

993 

11.67 

1023 

12.x 

1053 

13.71 

9000 

819 

7.32 

861 

838 

901 

937 

938 

1031 

972 

1137 

1006 

12.45 

1037 

13.55 

1068 

14.67 

10000 

822 

7.88 

865 

839 

906 

9.92 

944 

10.98 

980 

12.07 

1015 

1330 

1048 

1435 

1079 

15.53 

11000 

824 

8.45 

867 

9.52 

906 

10.61 

948 

11.72 

985 

1285 

1021 

1400 

1055 

15.18 

1X7 

16.40 

12000 

826 

9.01 

869 

10.15 

910 

1130 

950 

1347 

988 

13.66 

1024 

14.87 

1059 

16.x 

1X2 

17.34 

13000 

828 

9.59 

871 

10.78 

912 

1139 

952 

1333 

989 

1448 

1026 

15.75 

1X1 

17.04 

1095 

18.34 

14000 

830 

10.18 

873 

11.42 

914 

12.69 

954 

1338 

991 

1530 

1028 

16.63 

1063 

17.x 

1097 

19.35 

15000 

833 

1030 

876 

12.09 

917 

13.40 

956 

1475 

994  - 

16.12 

1030 

17.51 

1X5 

18.92 

1099 

2035 

16000 

837 

11.48 

879 

12.78 

920 

1414 

958 

15.54 

996 

16.96 

1032 

18.40 

1067 

19.87 

1101 

2136 

17000 

840 

12.14 

882  - 

13.52 

923 

1432 

961 

1636 

999 

17.82 

1035 

1932 

1X9 

20.83 

11X 

22.38 

18000 

844 

1238 

888^ 

1438 

926 

15.73 

964^ 

1731 

1002 

18.72 

1037 

2036 

1072 

2182 

11X 

23.41 

19000 

848 

13.60 

890 

15.08 

930 

16.58 

968  ^ 

iaii 

1005 

19.66 

1040 

2134 

1075 

2385 

11X 

2448 

20000 

852 

1436 

894  - 

1530 

934 

17.46 

972 

19.04 

1008 

20.64 

1044 

2327 

1078 

2192 

nil 

25.x 

21000 

857 

15.15 

898  ' 

16.75 

938 

1837 

976 

20.00 

1012 

21.66 

1047 

2333 

1X1 

25,X 

1114 

26.75 

22000 

861 

1536 

902 

17.63 

942 

1930 

980 

2039 

1016 

22,70 

1051 

2443 

1085 

26.18 

1118 

27.x 

22500 

864 

1638 

905 

18.07 

944 

19.78 

982 

2130 

1018 

2334 

1053 

25.x 

1087 

26,77 

1120 

28.57 

23000 

866 

16.80 

907 

18.52 

946 

2036 

984  . 

2301 

1020 

2178 

1055 

25.57 

1089 

2737 

1122 

29.19 

24000 

871 

17.66 

912 

19.45 

951 

2135 

988 

2106 

1024 

2489 

1059 

26.73 

1X3 

28.59 

1125 

X.47 

Cfm 

Std 

Air 

4250 

RPM 

BHP  - 

Ibtal  Static  Preaam  - 
45X3:  4750 

RPM  BHP  '  RPM  ' 

i  6.000^ 

BHP  RPM  BHP 

SOX 

1X1 

1475 

nx 

15.78 

1134 

1683  nx  ^  1788  - 

SOX 

1097 

1580  4 

1125  « 

1684  ^ 

1152 

mx  * 

100X 

11X 

16.73’^^- 

1138  ^ 

1785 

11W  * 

19.18  : 

110X 

1118  5^ 

1784  » 

1148  » 

1881 

120X 

1124 

1181^. 

1155  ^ 

1981 

130X 

1128 

19884» 

1159 

2089 

140X 

11X  - 

2173- 

1162 

2312 

1S0X 

1132 

2180^ 

1164  ^ 

2126 

160X 

1134- 

2286* 

iiait. 

2439 

170X 

11X 

2194-^ 

1168^ 

2582 

180X 

1138  - 

2583  7 

1170  3^^ 

2686 

190X 

1141 

2116 

200X 

1144  - 

2780« 

21CIX 

1147 

2880 

220X 

IIX  . 

29.74^- 

225X 

1152  ' 

3038 

230X 

1153 

3183^ 

240X 

1157  ‘ 

3336 

NofMc 

1.  Fan  parformanc*  tor  4a  SO.  and  K  ton  ityte  rooftopa  « idanticai.  Howtvat  nota  maidmwTT  motor  hp  size  for  aach 
we.  Contact  your  locai  Trane  lapraaamaiNa  far  infarnwKkai  cn  ovanwaad  moiot*. 

Z  Shaded  ataaaaatatteaxtiaiwaanoia  non  iiandardBhpcrRpmaalicticwi.  Contact  ygylocat  •tana  lapraaanuti da  tar 


3.  Suppty  tw  parlormanoat 


act  rooftop.  For  totd  aiatic  piawaa  datarminatioa  ayatam 


extamat  atatic  mutt  ba  added  to  appropnaia  componaiw  a 


4  Maximum  Cfm  (Ibr  UL  apprava*  aa  foiowK  40  Ion  laOOO  Cfm 

50  Ion  «  22.500  Cfrn 
55  24000  Om 

5.  Minimum  motor  horaapowar  «  7.5  hex 

6.  Maxirnian  motor  norsapoMar  aatotlowK401bn  — 25hp 

SOlhn^aOhp 
55'fcn  — 30N> 


^  opcoiai  roof  eurt)t. 


Mid-tabia  diading  indicataa  maMmian  motor  horsepower  diviPona. 
7.  Maximum  7.5  hp  through  15  hp  motor  flpm  «  1.141  Rpm. 
a  Saa  RT-CB411  for  further  detaia. 


40x 


S/S-DS-1 
September  1 991 


Eco  B-T" 


First  Printing 


Split  System 

Condensing  Units  And  Remote  Chillers 


20  through  1 20  Tons 


- ^  ^  ^  (i- 

~X'0  ^  li  i-P  ^ 

c.'  •■'J  /  r  < 


General 

Data 


7  I^LO^  ( 


z^d 

Z7d 

Z2J7 


OLj){^  ’%>  I 


RAUC-go  RAUOas  RAU&C30  RAIICC40  RAUOC50 


10T+10T  10T  +  15T  15T  +  15T  10T+10T 


-Geim^09(tt^2(^^20JanCondmt^iM^  | 

Nominal  Tonnage  20  25  30  40  50 

Model  Number _ RAUCgo  RAUOaS  RAU&C30  RAIICC40  RAUOC50  RA 

Compraaaor  Data 

'^yr»  Saol  Scrol  Scrol  Saol  Scrol 

Manifolded  Sets 

Onaiit#1  10T+10T  10T  +  15T  15T  +  1ST  10T+10T  10T  +  15T  15 

Cnxjit#2  N/A  N/A  N/A  :*  10T+10T  10T  +  15T  15 

Unit  Caoacitv  Steps  <%)  100-50  10(MO  100-50  100-75«I-2S  100W60-30  100 

No  Control  &  VAV  Option 
EVP  Option 

Condemer  Fan  Data 

Ckjarwilv/Fan  DiayType  2y26-/PrDp,  3/2ff'/Prop.  dncriProp.  AariPnjQ.  6/2ff’/Prop,  6/2 

Fan  Orrve  Type  Direct  Direct  Direct  Direct  Direct  I 

Na  G#  MotorsrtHp  Each  2/1.0  3/1 3/1i)  4/1J)  6/1.0 

Nominai  Total  Cfm _ 14000  18300  20900  28200 _ 35600 _ * 

Condanaer  Coil  Data 

Number  of  CoilsSize  (Inches)  1/83x71  1/71x71  1/45x71  2/65x70  2/51x96  2 

1/49x71 

Face  Area  (Sq.  a)  31i)  35i)  46.7  63^  $7.1 

RowaiFins  Per  a  3/168  3^56  3^68  '  3^68  3n66 

Condenser  Storage  Capacity  67  76  96  ^  138  s  142  ^ 

<Lbs)g)  _ 

Rafrigaram  Oats 

Na  Rafrigefam  Orcuita  1112  2 

Refrigerant  Type  R-22  R-22  R-22  '  R-22  _  R-22 

Refrigerant  Operating  Charge  28  31  ^  40  *  58  ♦  62 

-(-Lb«)<1)  _ 

MinimianCXjtdoor  Air 'hnipaiatum  For  Martiankai  Cooling 
Standvd  Ambient  Operating  40-116  40-116  40-116  40-116  40-116  4 

Range  (F) 

Low  Ambient  Potion  (R _ 0 _ 0 _ 0 _ 0 _ 0 _ 

Notan 

1.0pat«it^ctw9»aappnxarTiatatorcondnieirigun4orily,inddoaaiKXiwAdachergafcylowddeqrlntart»nna^ 
2.  ConOMw  ftorage  capadtv  a  givan  M  condibons  of  96  F  outdoor  lemperaaim.  vxl  96%  lA 

labl»  M  —  Evaporator  Chillara  —  20-1 20  ‘font 

Nominai  Tonn^  20  S  30  40  “15  ^  80  -  100  120 

NaOfOrcurts  1  11222222 

Volume  SheU  (GaO  (1)  11.7  107-  163  133  ^21.0  18L5  "  431  .  35.0  ;  473 

Tuba  Pun  (la)  (2)  73  -  73  74  -  74  •  96  ^  96  ^  95  -  95  '  95 

Refrigarwt  Operating  Charge  -  8  r  10  12  16  -  20  »*  24  ^  263 33.4  ’v  404 


8  f 


60 

RAiXXXO 


80 

RAUOC80 


100 

RAU(>010 


120 

RAUC-012 


Scrol  Scrol  Scrol  Model  R  Model  R  Model  R 

Serni-HerTTieticSefTiM-lefrnetic  Semi-Hermetic 
10T+10T  10T  +  15T  15T  +  15T  40T  50T  601" 

10T+10T  lOT  +  lST  15T  +  15T  40T  50T  60T 

100-7530-25  1003060-30  100-7660-25 

100-75-50-25  10067-50-33  10037-6033 
100-75-60-25  1003367-  1003367- 

_ 503316  50-3316 


2/26-/PrDp, 

Direct 

2n.o 

14000 

3/26-/Prop. 

Direct 

3/13 

18300 

3C6*/PropL 

Direct 

3n3 

20900 

4/26"^»rop. 

Direct 

4^3 

28200 

63ff’/Ppop, 

Direct 

6n3 

35600 

6/26-/Ph)p. 

Direct 

6n3 

40800 

1/83x71 

1/71x71 

1/45x71 

235x70 

231x96 

236x96 

1/49x71 

313 

353 

46.1 

633 

67.1 

883- 

3/168 

3nS6 

3n68  ' 

3^68 

3/156 

3/168 

67 

76 

96  ^ 

136  « 

142  ^ 

184  ^ 

8/26*'/Prop. 

Direct 

an3 

49600 


12/28*/PrDp. 

Direct 

12/13 

66800 


12/26-/Prt3p. 

Direct 

^2n.0 

76000 


20  25  30  40  50  60  80  -  100  120 

1  1  1  2  2  2  2  2  2 

11.7  107  163  133  ^  21.0  18L5  431  .  35.0  473 

73  -  73  74  -  74  96  ^  96  ^  95  -i  95  '  95  ^ 

8  -  10  ^  12  16  --  20  ?P  24  ^  263 33.4  404- 


I-Shaiwlijmsaiorwaianidaonty.- 
Z  lUba  pul  giwn  •  langih  of  the  avafxxatOK 
3L  Oparaeng  chape  a  appmanaiB  and  for  Via 


libl*  —  EER  Data.— CondMwing  IMt  Only  (I) 


1.  Condming  ini  orSy  rating  aa  par  An  a 
tempmaurti  Pert  toed  ratinga  are  «  90  F  ■ 
200(330  ^  uiit  in  230  woR  appicadonB  ir 


Id  Ningi  are  at »  F  araarint  dr«mparaaaa  end  I 
r  lamparMum  and  laMgraa  oondHena  aniaring  a« 
pacicy  nang  by  1%.  baaaaa  ppwvay  13%  md  d 
t96Fanitifoife- 


’■ing  ubc  of  SO  F  ai 
affidancyby1%.4 


eandinaingiaticof46FaaiiaaMd«idl0Fae&^«r 
Saxdon  aid  96  F  actual  lampanaM  For  uaaol  -- 
cay,  hw  and  £Bt  figuraa  are  ai  oondidana  of  46  F-^ 


6  ^ 


Performance 


Chart  1S-2  — 100  Ton  Condanaing  Unit  Pwfocmanca  —  RAUC-D10  {60  HZ) 


333B0S 


Electrical 

Data 


M  Of  Y/ 

5-g- 


1abie  19-1  —  Condensing  Units 


Unit  Chafactermka 


Nomirwl 

Tons 

Modal 

Number 

Voltaga^tart 

Characteristics 

AlkMvebla 

Utiitzation  Ranoe 

Minimum 

Circuit  Ampacitv 
(3).  (6» 

Maximum 
Fuse  Size 

(41,(6) 

Recommandad  Dual 
Bamenc  Fuse  Size 
(5).  (6) 

Numbar 

Of 

Comtxessors 

RAUOC20G 

200-23Q«(V3XL 

180-22(y208-254 

101 

125 

125 

2 

20 

RAUC-C204 

46Q«(V3XL 

416-508 

44  - 

60 

50 

2 

RAUC-a05 

575«V3XL 

520835 

35 

45 

40 

2 

RAUC-aSG 

200-23Qfi(V3XL 

ieo-22(y2oe<2S4 

129 

175 

150 

2 

25 

RAUOC2S4 

460«(V3XL 

416-508 

56 

80 

70 

2 

RAUC-C255 

520835 

45 

60 

60 

2 

RAUGC30G 

200>23Q«QaXL 

180-220208-254 

148 

200 

175 

2 

30 

RAUCC304 

46Qe(V3XL 

416-508 

65 

90 

80 

2 

RAUCC305 

52 

70 

60 

2 

RAUOC40G 

200-23(V6(V3XL 

160220/208-254 

192 

225 

225 

4 

40 

RAUCC404 

46Qe(V3XL 

416808 

84  : 

100 

90 

4 

RAUC-C405 

575«(y3XL 

67 

80 

80 

4 

RAUC-CSOG 

200-23a«V3XL 

180220/208-254 

244 

300 

300 

4 

50 

RAUOC504 

460«(V3X1. 

416-508 

106 

125 

125 

4 

RAUC-C50S 

85 

100 

90 

4 

RAUC-C60G 

200-23a6(V3XL 

180220208-254 

282 

300 

300 

4 

60 

RAUC-C604 

460/eOfSXL 

416-508 

123 

125 

125 

4 

RAUCXXOS 

57S«(V3XL 

520835 

98 

110 

110 

4 

RAUCC802 

57a60QPW 

175 

2 

RAUCCBOa 

23Q«V3PW 

400 

2 

80 

RAUOC804 

460fi(VaXL 

200 

2 

RAUC-C805 

57S«(V3XL 

175 

2 

RAUCC806 

HI  1  H 

450 

2 

RAUC-OIGS 

57&WV3PW 

520836 

155 

200 

175 

2 

RAU001Q3 

23Qfi(V3PW 

208-264 

390 

SOO 

450 

2 

100 

RAUC43104 

AGOGVSXL 

416808 

195  > 

250 

225 

2 

RAUCO105 

575«0aXL 

520836 

155  - 

200  ' 

175 

2 

RAUC.O106 

20Q«y3PW 

180220 

448 

600 

500 

2 

RAU00122 

57SBCV3PW 

520835 

191 

250 

225 

2 

RAUC0123 

230«y3PW 

209-254 

480 

600 

600 

2 

120 

RAUC-0124 

AeomxxL 

416808 

240  ^ 

300 

300 

2 

RAUC-0125 

STseoaxL 

520836 

191  = 

250  ^ 

225  ■“ 

2 

RAUCC126 

180220 

551 

700 

2 

lable  1 9-2  —  Compressor  Motor  And  Condenser  Fen  Dsta 


Nominal 

ComorasaorS 

ComomasorC 

Condanaar  Fans 

Tons  Model  Vottaoe 

RLA 

LRA 

RL4 

LRA 

RLA 

LRA 

RLA 

LRA 

FLA 

200/230  XL 

41.4 

247 

41.4 

247  - 

_ 

4J 

20  RAUC  C20  460 

181 

95 

iai 

95 

„„ 

_ 

2 

13 

575 

14.4 

76 

144 

76  ' 

— 

— 

— 

„„ 

2 

1.4 

200/230  XL 

376 

41.4 

247 

„„ 

_ 

3 

41  - 

25  RAUCC25  460 

263  - 

142  ^ 

iai  - 

95 

—  _ 

— 

3 

13  ■*' 

575 

114 

144 

76 

_ 

— 

3 

1.4 

200/230  XL 

M8 

376 

603 

376  - 

_ 

_ 

3 

41 

X  -RAUCCX  460 

263-~ 

142  -ST 

263  : : 

142  ^ 

_ 

3 

13  ^ 

575 

213 

114  w- 

21.0 

114  ^ 

_  . 

—  - . 

3 

1.4  ^ 

20QaXXL 

414  ^ 

247-*- 

414. 

247-- 

414-^ 

247 

414  -. 

247 

4  - 

41  j*- 

40  RAUCC40  460 

iai  - 

95  ^ 

lat 

96 

iai 

96  4- 

iai  - 

95  r. 

4 

13  ^ 

575 

144 

76  - 

144 

78  ^ 

144 

76  ~ 

144 

70  - 

4 

1.4  XT 

20QaXXL 

SOS 

376  ^ 

414  . 

247 

603^- 

378  ^ 

414 

247 

6 

41  ^ 

SO  T  RAUCC50  460 

263 

142  ■ 

iai  - 

95 

263 

142  « 

iai 

95  V 

6  - 

13  » 

575 

21.0 

114  - 

144 

76 

21.0 

114  - 

144 

76  ' 

6 

14  rr 

X.5  - 

376  - 

603  - 

376  - 

603 

378  ^ 

603  . 

376  - 

6 

60  ^  RAUCC60  460 

263 

142 

263  - 

142  «£ 

283 

142  0- 

263  -  - 

142 

6  * 

13 

575 

21.0 

114 

21.0 

114  ' 

21.0 

114 

21.0 

114 

6 

1.4 

(1) 

(2) 

200  PWS 

1X3“-: 

43Qm 

—  , 

^  — 

8 

4rev^ 

2XPWS 

rx.4:ii. 

37S83T 

_ 

^  ... 

_  — 

_  ^ 

8 

33  Sr 

X  RAUCCBO  460 XL 

687  . 

315 

_  ._ 

_  ^ 

8 

13 

575FWS 

553  - 

15<V246 

_ 

... 

8 

14  41^. 

575  XL 

553  - 

245  ^ 

— 

— 

_  ... 

.. 

8 

1.4  JP»= 

200  PWS 

177.1 

55(V910 

12 

41  <4^- 

2XPWS 

1540 

480/792 

_ 

12  " 

41 

IX  RAUCO10  460  XL 

77.0  : 

396 

— 

^  — r- 

12 

13 

575  PWS 

613 

19(V315 

...  .  - 

....  - 

—  . 

12  - 

14 

576  XL 

61.8  - 

315  ^ 

—  - 

_ 

—  ^  - 

... 

12  ^ 

T4 

200  PWS 

223.1 

620980 

...  . 

12 

41 

2XPWS 

1940-^ 

539880 

—  — . 

_ 

12 

33  JK 

1X  "A  RAUC  012  460  XL 

97.0 

4X^ 

—  _ 

^  .- 

_ 

12  T- 

13 

575  PWS 

77.6 

220346 

....  — . 

12 

1.4  -**1. 

575  XL 

77.6 

346  -- 

— 

— 

... 

.... 

12 

14 

Notaar  -  . -  ' 

0)  For  to  #waugh  t20>tow  wnitfc  ■Xctrice 

WTisfv  (MO  <21  RLA  weuM  ««  MMn,  fim  veut  •  PVV&  th»  tMond 

Mirwurn  CKu«  amptdcy  SACA)  k  125  paratm  of  th«  ra>  of  on*  oa 
M«»nvn  liM  an  QwnwiKJ  by  N.E.C  440^  ■  225  p«cM  at  on* 
RwanwTMndstf  dtal  alwnam  luaa  «n  •  150  (Mfcm  o(  tha  ALA  of  ona 
Local  oodaa  may  fate  pracadanoa. 

VMia  9wan  •  par  oompraaaor  on  20^  ton  unaa 


waluaiaXL 

r  meacvite  ttw  iDlal  of  lha  ranM^rm^ 

RLA  plua  ttwiocai  NtA  of  lha  lamaaiing  moaon 
0km  itm  wal  WLA  of  tfia  lamaaiani  iimma 


19^ 


7/ 

Dimensional 

Data 


TRANE 


3^ 

Bc^ 

CG-DS-1 

September  1992 


//3 


J>/ 


Air-Cooled 

Liquid 

Chillers 

1 0  through  1 20-Tons 


-^/O 


3/  ^ I 


General 

Data 

l^LDG  \0i 


Table  li-1  —  General  Data  —  10-60  Tbn  Units 


r 


z.1^  Z^d 


L 


101bn 

15  Ton 

20  Ton 

25  Ton 

30  Ion 

40  Tbn 

50  Ton 

60  Tbn 

Model  Number 

CGA120 

CGA180 

CGAD-C20 

CGAIK25 

CGAD-C30 

CGAIVC40 

CGAOCBO 

CGAO<X0 

Comprwsor  Data 

Model 

aim«uff"' 

Trane  H 

Scroll 

Serai 

Scrol 

Sool 

Scrol 

ScraS 

Quantity 

2 

2 

2 

1A1 

2 

4 

2/2 

4 

Nominal  Tons  Per  Compressor 

5 

7.5 

10 

ions 

15 

10 

10/15 

15  - 

Evaporator 

Nominal  Size  Obns) 

10 

15 

20 

25 

30  . 

40  - 

50 

60  vi< 

Water  Storage  Capacity  (GalionsI  |2) 

1.4  - 

1.5 

11.7 

107 

16.3 

136 

21.0 

166  ^ 

Mia  Flow  Rate  (GPM) 

12.0 

lao 

24 

30 

36  - 

48 

60 

72 

Max.  Flow  Rate  (GPM) 

360 

54.0 

72 

90 

108 

144 

180 

216 

Max  EWT  At  Stvt^ip  —  Deg  F  p) 

100 

100 

108 

108 

108 

108 

108 

108  - 

rnnrteneer 

Nominal  Size  (Tons) 

10 

15 

20 

25 

30 

40 

50 

60  «~ 

Number  of  Coils 

1 

2 

1 

1 

2 

2 

2 

2 

Coil  Size  (ea.,  Inchasr* 

28x106 

28x83 

55x71 

61  x71 

45x71/35x71 

56x70 

44x96 

57  x96 

Number  of  Rows 

2 

2 

3 

3 

3 

3 

3 

3 

Suboooler  Size  (ea,  irxrhes) 

4x106 

4x83 

8x71 

10x71 

14x71 

9x70 

7x96 

9x96 

Quantity 

1 

2 

2 

3 

3 

4 

6 

6  - 

Diameter  (Inches) 

2r- 

26-  - 

26 

26  > 

26 

26 

26 

26 

CPMObtsO 

9,^20-~ 

11600 

14,000 

16300 

20600 

26200 

35,600 

40600:^ 

NomimlRPM 

1100 

1100 

1140  ^ 

1140 

1140  ^ 

1140 

1140 

1140^ 

Tip  Speed  (Ft/Min) 

8060 

7490  - 

7750 

7750 

7750 

7750 

7750 

7750^ 

Motor  HP  (ea.) 

1 

1/2 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0  - 

Drive  Type 

Direct 

Direct 

Direct 

Direct 

Direct 

Direct 

Direct 

Diracr^ 

Minimum  (Xitdoor  Air  Temperature  Parmisaibla 

For  Machanical  Cooing  (1) 

Standard  Amtxant  Control  Unit  (Deg.  F) 

SO  ^ 

45  > 

30 

30 

30  • 

30 

30  ^ 

Standard  Ambient  with  Hot  Gas  Bypan 
(Oeg.F) 

60  ^ 

60 

40 

40 

40  - 

40 

40 

40  «a- 

Low  Ambient  Option  (Deg.  F) 

0  ^ 

0 

0 

0  ' 

0 

0 

0 

0 

Low  Ambiars  Control  With  Hot  Gas  Bypass 
(Deq.B 

15  >• 

15 

10 

10  * 

10 

10  - 

10 

10  A 

General  Unit 

Unlood  Steps 

10060 

10060 

10060 

1006040 

10050 

100756025 

100806030 

100705025 

Na  of  Independent  Refrigerant  Qrcuiti 

2 

2 

1 

1 

1 

2 

2 

2  r 

Refrigararii  Chsrga  Iba.  R22/Circuit) 

96 

12.4  * 

366  - 

416  _ 

60.0 

760  r 

76.0 

lOOiMb 

C>1  Charqa  (PwitsiCircuit) 

A2  - 

76 

60 

8.0n46 

14.0  -- 

60 

60/160 

160  je 

*Unloading  napa  rtapanrt  upon  vihieh  mnywaanr  U  laad 

eompraaaot 

m 


(1)  Minirfwm  fiwtHip  mitawil  taiMd  m  tsiil  at 
(Z)  inchKiM  piping  irMnwi  ID  eMaK--»< 

(3)  At  K  F  vnbiOTt  - 

(4)  OownotinbUlpaiAicaaingporiianaf  Doi. 


minimum  Mp  ol  unloading  aid  a  S  mph  aoraw  #»  eondmar 


14  ^ 


TRANE 


Performance 

Data 


3Z.  ^ 
£ca  B-r 


Fuis 


Tabl«26-1  —  101bn  — CGA120 


Entering  Condenser  Air  TemperatufB  (Degrees  F) _ 

25 _  _ 85 _ 95  105 _  _ ^ 


LWT 
(Deg  F) 

Capacity 

(Tons) 

Input 

KW 

EER 

Capacity 

(Tons) 

Input 

KW 

EER 

Capacitv 

(Tons) 

Input 

KW 

EER 

Capacity 

(Tons) 

Input 

KW 

EER 

Capacity 

(Tons) 

Input 

KW 

EER  - 

40 

93 

8.6 

11.6 

37 

93 

103 

32 

9.8 

9.1 

7.6 

103 

31 

7.0 

103 

7  1 

42 

9.5 

a7 

113 

9.0 

93 

103 

8.5 

9.9 

93 

7.9 

103 

83 

7.3 

11.0 

73 

44 

93 

83 

12.0 

93 

9.5 

10.7 

38 

10.1 

9.5 

8.1 

10.7 

84 

7.5 

113 

7.4 

45 

10.0 

8.9 

123 

9.5 

9.5 

103 

83 

103 

9.5 

8.3 

103 

8.4 

7.7 

11.4 

7.4 

46 

103 

83 

123 

9.6 

9.6 

10.9 

9.0 

103 

9.6 

8.4 

103 

8.5 

7.8 

11.5 

75 

48 

10.5 

9.0 

12.5 

93 

93 

11.1 

93 

10.4 

9.8 

8.7 

11.1 

8.6 

8.0 

11  7 

73 

50 

103 

9.1 

123 

103 

93 

113 

9.6 

10-6 

10.0 

9.0 

113 

38 

83 

11.9 

77 

55 

11.6 

9.4 

133 

11.0 

103 

113 

10.4 

11.0 

10.4 

9.7 

113 

9.1 

9.0 

135 

80 

60 

12.4 

9.7 

13.9 

11.8 

10.6 

123 

11.1 

114 

10.7 

10.4 

123 

9.4 

9.7 

131 

83 

labia  26-2 

—  15  Ton  — 

CGA180 

Entering  Condenser  Air  T«npefaiure  (Degrees  F) 

75 

85 

95 

105 

115 

LWT 

Capacity 

Input 

Capacity 

Input 

Capacitv 

input 

Capacitv 

Input 

Capacity 

input 

(Deg  R 

(Tons) 

KW 

EER 

(Ton^ 

KW 

EER 

(Tons) 

KW 

EER 

(Tons) 

KW 

EER 

(tons) 

kw 

EER 

40 

153 

14.9 

11.7 

14.5 

15.7 

10.4 

13.4 

163 

93 

123 

163 

8.2 

113 

173 

73 

42 

16.1 

153 

113 

130 

16.0 

10.8 

133 

16.7 

9.4 

123 

173 

8.4 

11.6 

17.8 

74 

44 

16.7 

15.5 

12.1 

15.6 

16.4 

10.7 

144 

17.0 

9.6 

133 

17.7 

8.5 

12.1 

183 

75 

45 

17.0 

15.7 

123 

153 

163 

103 

147 

173 

9.6 

133 

173 

8.6 

123 

134 

7.6 

46 

173 

153 

123 

16.1 

16.7 

10.9 

149 

17.5 

9.7 

133 

18.1 

8.6 

12.6 

137 

7.7 

48 

17.8 

16.1 

12.4 

16.6 

17.0 

11.0 

153 

17.8 

9.8 

143 

135 

37 

130 

19.1 

7.8 

50 

ia4 

16.4 

12.6 

173 

17.4 

113 

130 

183 

9.9 

143 

183 

8.9 

133 

19.6 

73 

55 

193 

173 

130 

136  - 

183 

11.6 

173 

193 

103 

16.0 

20.0 

9,1 

147 

203 

31 

60 

213 

18.0 

13.4 

20.0 

19.1 

113 

18.6 

20.1 

10.6 

173 

21.1 

9.4 

16.0 

213 

8.3 

labia  26-3 

—  20  Ton  — 

CGA1M20 

Enterirtg  Condenser  Air  Temperature  (Degrees  F) 

75 

85 

95 

105 

115 

LWT 

Capacity 

Input 

Capacitv 

Input 

Capedty^ 

input 

Capacity 

Input 

Capacity 

input 

— fPeg  R 

_ Qoqs) _ 

KW 

EER 

-  nhnri 

_  KW 

EER 

ITanai 

__KW 

3ER 

Honei 

IfW 

EER 

KW 

EER  " 

40 

ia7 

16.0 

123 

173 

17.7 

10.7 

163 

19.6 

93 

153 

213 

7.9 

147 

243 

ccn„i  - 
6.7 

42 

193 

163 

12.6 

18.4 

173 

11.0 

174  - 

193  - 

9.5 

163 

223 

31 

153 

244  - 

63 

44 

193 

163 

123 

19.0 

131 

113 

130 

20.0 

9.7 

163 

223 

33 

153 

246 

7.1 

45 

203 

16.4 

131 

193 

131 

11.4 

183 

231 

9.8  : 

173 

223 

8.4 

16.1 

248  - 

73 

46 

2a6 

16.5 

133 

19.6 

183 

113 

135 

203 

93 

173 

224 

35 

163 

243  - 

73  ■ 

48 

213 

16.6 

135 

203 

134 

113 

19.1 

204 

103 

18.0 

22.6 

8.7 

16.9 

231 

7.4 

50 

213 

163 

133 

203 

136 

12.0 

19.7 

203 

104 

136 

223 

8.9 

17.5 

233 

7.6 

55 

233 

173 

143 

-  .  22A 

19.0 

--  12.7 

213 

21.1 

11.0 

20.1 

234 

9.5 

183 

239 

31 

60 

253 

17.7 

153 

231 

19.5 

133 

223 

21.6 

11.6 

21.7 

233 

10.0 

liibte  264  —  25  %n  —  CGAIH25 


LWT 

(OeoR 

Entering  Condeneer  Air  Temperature  (Degrees  P) 

— 

75 

85  - 

95  - 

105  - 

115  - 

Capadty 

(Tons) 

Input 

KW 

EER 

CapKitv 

(Tone) 

input 

KW 

'  EER 

Capacirif 

(Tomt- 

Input- 

KW  EER 

Capacity 
'  (Tons)- 

Input 

KW  -  EER  - 

Capacity 

(Tons)- 

Input 

KW 

EER  - 

40  - 

233  . 

203^ 

11.7 

223 

223 

-  103 

21.0 

253  ^  39 

193  - 

230*  7.6 

135  — 

313 

35 

42 

240  - 

213 

130 

223 

231 

103 

21.7 

253  9.1 

204  - 

233  r  73 

19,1 

313 

37  ^ 

44  ^ 

248  ^ 

213  . 

123 -- 

236-- 

234 

137 

22A  - 

253  -  93 

21.1  . 

283.:^  30  ^ 

193  • 

313 

45  - 

253  -- 

213 

12.4 

240  ^ 

235 

-  103 

223  - 

253  ^  9.4 

213 

237-:  31 

20.1  ^ 

31.7- 

39  ^ 

46 

236  ^ 

213 

123 

244  -- 

238 

11.0 

231  ' 

231  h:  93 

213  - 

238  ^  32 

20.5 

313  ^ 

7.0 

48 

26A  - 

21.7 

123  ~ 

253 

233 

-  113 

233  i 

263  -  93 

1- 

223  . 

29.T  34 

21.1 

32.1 

72 

SO 

272 

213 

131 

230  u 

241 

113 

246  4. 

236  10.0 

233  — 

293 -T  36  -- 

213  " 

324— 

74  — 

55 

293.-r. 

99  .-f 

137  .V. 

273^ 

248- ar  131 

236^ 

273  n  103 

23V:'. 

303  9.1 

236-^ 

331^ 

73  SF 

60 

31,4 

231  ^ 

144  ‘ 

303  ' 

25A 

12.7 

236  r 

273  11.1 

_■ 

27.1  ~ 

337  ■'  9.6  - 

■sites''' 


lUil*  264  —  30 -Bm  —  CGADC30 


_ EntwingCondenwr  Air  Temperature  (DegrewF) _ 

75 _ _ K- _ 105 


LWT 

(OsgR 

Capacity 

(Tons) 

Input 

KW 

EER  = 

Capadty 

(Tons) 

Input 
KW  - 

EER 

Capacity 

(Tons)- 

input 
KW  -- 

Capacity 
EER  —  flora) 

input  ■ 
KW  V 

EER 

Capacity 

(Tons) 

40  ^ 

273  - 

244-^  132  - 

263  < 

273 

103 

m  253 

293 

93 

233 

360- 

60 

224 

42 

283 

243 

123 

273 

273 

103 

>  262  - 

30.1  .. 

93 

^  247  " 

333 

62 

262 

44  ^ 

293  - 

243  - 

123  - 

283  ... 

273 

113 

-  27.1  - 

304.- 

9.7 

253  ^ 

366  ^ 

64 

-  2^6 

45 

303- 

230 

123  - 

283  - 

27.7 

113 

273 

303^ 

93  ^  260 

333  - 

8.5 

244  “ 

46 

30.7 

232 

131 

294 

273 

114 

273 

367-. 

93 

264 

340 

66 

-  248  - 

48  -r- 

31.7 

254 

'133.. 

303 

261  V 

11.7 

28JB:^ 

313  -i; 

10.1 

273  ^ 

343- 

68 

■'  267 

50 

32.7 

237 

136  • 

313 

284 

113 

293  - 

313 

104 

262 

346 

9.0 

26.5 

55 

332 

264 

143 

337 

261 

126 

321 

321 

103 

30.5 

354  ^ 

9.5 

267 

60 

373 

27.1 

131 

363 

293 

132 

346  ^ 

323 

113 

323 

363 

10.0 

NotSK 


1.  20-X  ton  ntingi 

2.  imiipcieuan  bstv _ _ _ , _ 

X  Exirjijctwign  be^wnd  pointi  is  not  pirmiMiNe 
4.  Kmt  input  m  for  mmproin  iii^ 

5-EEn  -  Energy  Effkamcyftatiaatu^wetMiaiffinMmfi^ 

g«ringeire  twedonaneyeoofCortwTTpereturxeopoi  10  F. 
7.  OarM»eapeacy1%for20evp«t  - 


onaa00(gfaUjin9tK»M«pieMefperAHiettndMgS9Pai,  10-15  ton  raiingB  tareetf  on  0i00Q2S  foufr^  factor  per  AM  SSOOe. 


canipraMori,  csnPnM^  tew  and  control  poMor. 


115  - 


input 

KW*>-  EER  ^fc 
36l5  -  63  ^ 

363-r^  7.0  . 

Z72  .  72  ^ 

373  73  ' 

373  73  -■ 

373  -  7.5  -- 
382  7.7 

39Lt  83- 


26  2. 


Performance 

Data 


33 

10-80  Tons  S-r- 
Part  Loac 


Tabl«  2e>1  Part  Load  Data,  AR!  Points  (10-80 1bnsi 


Tons 

Modol 

Number 

Enteriry)  C^xxienser  Air 

Temperatura  (Oegrees  R 

95 

100%  Load 

87 

80%  Load 

85 

75%  Load 

79 

60%  Load 

75 

50%  Load 

71 

40%  Load 

67 

30%  Load 

65  - 
25%  Load 

EER 

9.5 

— 

113 

— 

— 

— 

10 

CGA120 

Capacity  (Tons) 

8.8 

— 

— 

— 

43 

— 

— 

"" 

KW  Input 

10.1 

— 

— 

— 

40 

— 

— 

EER 

9.6 

— 

-- 

11.1 

— 

— 

15 

CGA180 

Capadty  (Tons) 

14.4 

— 

— 

— 

7.6 

— 

_ 

“■  ■ 

KW  Iffput 

17.0 

— 

— 

7.1 

— 

EER 

9.7 

— 

— 

— 

133 

— 

— 

—  - 

20 

CGAO-ao 

Capacfty  (Tons) 

18.0 

— 

— 

— 

103 

KW  Input 

20.0 

— 

— 

— 

7.1 

EER 

93 

— 

123 

— 

117 

— 

— 

25 

CGA[X25 

Capadty  (Tons) 

22.4 

— 

— 

153 

— 

112 

—  .. 

KW  Input 

25.8 

— 

— 

11.6 

— 

6.7 

EER 

9.7 

— 

— 

— 

140 

— 

— 

30 

CGACK30 

Capacity  (Tons) 

27.1 

— 

— 

— 

16.0 

— 

KW  Input 

30.4 

— 

— 

— 

10.6 

— 

— 

“ 

EER 

9.7 

112 

— 

141 

— 

— 

15.0 

40 

cgacm:4o 

Capacity  (Tons) 

352 

— 

2ai 

— 

214 

— 

— 

103 

KW  Input 

39.6 

— 

25.4 

— 

140 

— 

6.4 

EER 

93 

103 

— 

126 

— 

— 

140 

— 

80 

CGAO-C50 

Capacity  (Ions) 

44.4 

373 

— 

303 

— 

— 

15.7 

— 

KW  Input 

51.6 

35.4 

— 

232 

— 

— 

102 

■ 

EER 

93 

_ 

11.1 

— 

141 

— 

— 

152 

60 

CGAO^ 

Capacity  (Tons) 

52.7 

413 

— 

313 

— 

— 

163.^ 

KW  Input 

60.8 

— 

39.0 

— 

212 

— 

— 

9.6 

EER 

9.9 

_ 

10.5 

— 

113 

— 

— 

13.4  ^ 

70 

CGAC-C70 

Capacity  (Tons) 

62.5 

503 

— 

343 

— 

— 

213 

KW  Input 

70.0 

— 

S2.6 

— 

313 

— 

16.4 

EER 

9.7 

_ 

10.6 

121 

— 

— 

133  ^ 

80 

CGAC>C80 

Capacity  (Ions) 

73.9 

— 

62.0 

—  • 

4a7 

— 

—  - 

2at^ 

KW  Input 

33.4 

— 

613 

— 

362 

183  ^ 

NottK 

1.  Tabto  29-1  dM  •  nnd  in  ■ccowlw'o  Mith  Afll  Standanl  690^1,  Sactian  IX 

—  44  F  teaving  chiliad  wanr  tvnpMtis«L 

—  <55  F  ♦  0.4  F  K  H  Lxad)  -  antering  ambiam  tamoaraura. 

—  Conttam  avaaocawr  waiarflow  aa  datamwiad  at  full  load  oqaradcjo  n  95  F  ambiant  «id  10  Favaptaaaorttmparaftaadroo. 

—  S  Load  by  eompraaaordiapiaoamantaadafaiad  by  AW  Standard  690^1. 

2.  Kw  inout  m  for  compraaaon  only. 

1  EEfl  -  Enaigy  Efficiency  Raoa  IBtuiVyatt-hourl  Povw  inputa  induda  comptaeanii,  candanaar  fana  and  eonmsl  ptawar. 
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Performance 

Data 


BC£)  S 


%  • 


90“*ri  2D  sOT-l 

Part  Lead 


Table  30-1  Part  toad  Data,  ARI  Ptointi  (90-120  Tons) 


Model 

Tons  Number 

Enterinq  Condenser  Air  Tennperature  (Deorees  R 

95 

100%  Load 

883 

83%  Load 

873 

82%  Load 

863 

78%  Load 

813 

67%  Load 

sae 

64%  Load 

774 

56%  losd 

90  CGAC^C90 

EER  - 

Capacity  dons) 
KWImxJt 

mo 

853 

923 

1  1  t 

1  1  1 

103 

733  . 

70.5 

123  - 
51.4  -T 
443 

100  CGAC-D10 

EER 

Capadty  (Tons) 
KW  Input 

mi 

943 

1004 

11.1 

863 

82.6 

— 

103 

714 

644 

— 

no  CGAc-on 

EER 

Capacfty  done) 
KW  Input 

103 

1053 

1123 

113 

953 

905  - 

- 

— 

11,1 

7&6 

69.1 

- 

120  CGAC-012 

EER 

Capacity  (Ions) 
KW  Input 

103 

1143 

1223 

113 

1040 

1007 

- 

103 

853 

79.0 

Table  30-2  —  Part  Load  Data.  ARI  Pointa  (90-120  Tbnt) 


Enterinq  Coodertsnr  Air  Tempefature  (Degrees  R 

Tons 

fl 

75 

50%  Load 

73 

45%  Load 

693 

37%  Load 

683 

33%  Load 

67 

30%  Load 

623 

19%  Load 

61.6 

17%  Load 

61 

15%  Load 

90 

CGACOO 

EER 

Capacty  (Tons) 
KW  Input 

- 

- 

141  - 
403  i 
227  — 

- 

■ 

140 

213 

m7 

100 

CGAC-010 

EER 

Capacity  dons) 
KWfriput 

136  - 
52.1 

433 

- 

-  ' 

144 

413 

283  ' 

- 

143 

22.0 

143 

- 

no 

CGAC-OII 

EEfl.V 

Opacity  dons) 
KW  Input 

i 

1  1  1 

133  -- 

543 

436 

1  1  1 

t  1  1 

149 

424 

2ai 

- 

147^ 

224 

141 

120 

CGAC-012 

EER 

Capacity  dons) 
KW  Input 

127 

623 

523 

-  ■■ 

143  - 
483.-^ 
349 

- 

-  ■ 

133 

253 

18.8 

T^  30-3  —  Integrated  Part  Load  VWuee 


Tons 

Model  No. 

IPtV 

10 

CGA120 

113 

15 

CGAiaO 

113  - 

20 

CGAOCTO 

1Z7 

25 

CGA&C2S 

124  - 

30 

CGADOO 

123 

35 

CGA&C40 

133  ^ 

40  - 

CGAMSO 

127 

60 

CGAO<30 

133 

70 

CGACC70 

11,7  " 

80  - 

CGACCaO 

113  r 

90 

CGACC90 

125* 

100 

CGA&O10 

124  ■ 

110 

CGACX)11 

123* 

120  - 

CGAC012 

123  ^ 

NorsK  ' 


2.  yrnmmmi  in  ^ 

Stwe»d90.1P. 

*S0  ton  oomprwMT  iMdine. 


.  .  '  " 


30  S 


imensional 

ata 


20  ion 


cj} 


.  C6A1>C20  Unh  DmiMaons 


4'-0“  - 
1219mm 

MINMUM  OZARANCE 


y-.g  1/fi* 

1527mm 


JizSL 

1041mm  [ 

1 

I  889mm 


*  7/8*  KO  aCNAL-^ 
22;;=;r^C?0V  MAX.> 


‘  1  3/32*  KO 
28mm-^4X)115V 


L^r  CQNOUT 
I  76™“AIW  P0V(€R- 


l82Bmm 

MINIMUM  CLEARANCE 


DETAIL 


1087mm 

OPraSTE 

-  EVAPORATOR  r 
SERVKX  CLEARANCE 


NO  OBSTRUCTIONS 
AJR  PLOW  ^ 


PTWMAtOAMPER 


I 


V-2*  WPr»'^ 

^  WATER  iiXT 


.  . 

— 

C  CONTROL— 
PANEL>^/ 

-  -y  * 

- 1 

2‘~ir  - 
"‘USmnr 

H 

Hin^ 

SNMAfe^ANO^ 
SENBOR  eONN.<<«< 
.(30V^trAX.>- 


--LEEF  SIDEJVIEW 


Dimensional 

Data 


25  Ton 


3C> 

S-'T' 


Hgura  4S-1  —  CGA1H2S  Unft  Dimenskint 


•  r-4  1/r - 

2242mm 

-  6'~0  t/8" 

1832mm  ' 

•  OIA.  X  4  UTG  HOLES 


v-<r 

1219mm 

MINIMUM  CUARANCC 

S 


-  7/8*  KO  aCNAL 
22;;^;»c3ov  max.) 


CONNCCnONS 

BOTTOM -X 
SEE  detail  ’a’  \ 


y-5  3/4“  OOOR 


KO  <4X)  115V 


^3“  CONOUT 
TcTTm  main  POWCR 


243amm 
EVAPORATOR 
SERMCE  CLEARANCE 
(□THER  END) 


r  NPTn 
WATER  OUTUT  \ 

92miTr  \ 
UNE  VOLTAGE  \ 

1  i/4‘  X  4  1/r^o^ 
32mm  X  n4mm 
11SV  CONTROL  CONK> 


1686mm 
10  3/4* 


I  1 

1  1 

1 _ 1 

1  1 

1  1 

1 

1 

_ t 

/ 

/ 

i.  i  1 

1  1 

OIA.  HOES  (4) 
UmNG  tOCATIONS 


Ml 


CONWOL  V 

PANEt^y  / 


5  1/H^ 
1jamM»^- 

- 

--  632itim 

,  gO***^AM0«* 

■.  •,.“  -  '  - 

SEK3»C0NM.^ 

(30V3IAXX-  -  -  .  :  „  , 

“  ■  FRONT  VIEW  • 

— >-v. a*-;:. i>T  .- 


H  B  F  P  R  XXX 


DESGNATION  IS  DETERS 
(SUPPLY  AIR  ON  LEFT.  RE 


Example:  CEHBlV 
Adapt-AIre  unit.  2^ 
Gas  heat  with  120.C 


filed  water  cooling  coil,  hot  water 
and  full  power  return  section. 


I  mmSSmw^aSm!^' 


:&i| 


.itieATEn  SECTION  /  BLOWER  SECT! 
r  WITH  HOT  WATER  CO'L  WITH  FILTERS 


CASING  AND  FRAME 


^■■■ZMaSnSi 


VinAwith 


tersandgravifV 
scroll  damper^ 


moth  must  approvs  all 


•  S I NGLE  ZONE  •  MULini-ZONE«¥M» 

•  COOLING  vTDNLY* 

HEATING  &  VENTILATING  •SlUPERMAHKET  UNITS i 

•  100%  MAKEUP  AIR  •  HEATING  &COOLING  • 
•WATER  &  AIR  SOURCE  HEAT  PUMPS  •  DUAL  DUCT' 


Caw 


E  H  B  F  P  R 


XXXX  (MZorOO  >«)  x 


UNIT  DESIGNATION  f 

CONDENSING  C  SECTION 

~  ^  Conaensino  Section  aosanatea  RC) 

A  •  AIR  COOLED  CONDENSING  SECTION 
I  A,D  g«.  IPPC  COOLED  CONDENSING  SECTION 

I  wrrS  c  "  section 

•  water  source  heat  pump  w  section 

4  evaporator  -E  section 
■  '  heater  h  section 

"  SLOWER  "B  '  SECTION 

r  ^  ™  AsOp.cn, 

^  return  exhaust  -P  -  SECTION 
^  return  "R" 

- _j  FIRST  TV/o  DIGITS  INDICATE  NOMINAL  TONNAGE  (DX  Of  CWi 

(S)  STEAM  HEAT 

(W)  HOT  WATER  uc.T..  « 

(G)  GAS  FIRED  -heating  MEDIUM 

(L)  LIGHT  OIL  FIRED 
G/L  GAS/LIGHT  OIL  COMBINATION 
-♦  M.B.H,  HEATING  CAPACITY  (Oulpul) 

r'  multi-zone  OR  DUAL  DUCT  (It  applicable) 

J— ^  NUMBER  OF  ZONES  (If  applicable) 

IZ  or  00  XX)  X  ^AME  size  1025  OR  2060 


c£^B  -y^/ujzs~s 


FROM  LEFT  TO  RIGHT 


Example;  CEHBP  251  G  120  1025 


9L 


II.  Variable  air  volume  (VAVIonita;  '■ ‘ 


^PowBwrmnN  ^ 

SECTION 


^  COOLED  CONOeOER 


m 


gW*f»WTOR  SECTION 
-^^"THOlflECT 

exwnwdncoil 


section 
wrrHRtTERs  - 


ouraoEAifl/ 

•  RETTJINAW 

compartment 
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Table  1 


FRAME  AA-102S— NOMINAL  CAPACITY  AND  MECHANICAL  DATA 


MODEL  NUMBCP 

111 

112 

151 

162 

161 

201  - 

202 

251 

NonwialCPM  Sz 

4  500 

4500 

6  100 

6  300 

7  200 

0000 

8000 

10  500 

NomeialC^M  Mz 

4  500 

4500 

6100 

6  300 

7200 

8000 

8.000 

8000 

Nom.  TonsSz/HAz 

11  6/t! 6 

113/113 

153/153 

158  isa 

20  3/20  3 

232  232 

230/230 

279  271 

Comorassor 

NO/MP 

(1)10 

(2)5 

(1)15 

(2)7-1  2 

(1)20 

(1)25 

(2)10 

|ii30 

Compressor  Type 

Semihermetic 

Compressor  KW  input* 

95*  F  Amoent 

80*F/67*F 

139 

152 

188 

204 

21  4 

27  2 

27  7 

31  4 

Caoaoiy  ReductwrxOptiorwp 

1  Cnmpfartg  Umoatang  or  Hoi  Gas  B 

vosss 

SI  Steps  of  UnloaOng 

O  (Optional) 

tX-87-0 

100-50-0 

100-674) 

100-50-0 

100-50-0 

100-50-0 

100-67-50- 

33-0 

100-67-33-0 

3  Conderner  Cod  Area  So  Fi 

142 

183 

283 

283 

283 

33.3 

333 

333 

B  Condenser  Cod  Rows 

3 

2 

2 

2 

3 

3 

3 

3 

S  Condanaar  fun  No/Siza— inches 

(1)36 

(t)X 

(1)36 

(1)36 

(1)36 

(1)36 

(1)36 

(1)42 

”  Condenser  Fan  HP 

2 

2 

2 

2 

2 

3 

3 

3 

Condenser  CFM 

6.500 

11.000 

13.700  ^ 

13.700 

12.800 

14.900 

14900 

17000 

Water  Cooled 

1  AvadilJia— Reter  to  Mammoth  Suopiemeniai  Water  Cooled  C 

aiaiog 

Overt  Expansion  Cod 

FaceArea^Sq  Ft  Sz  /Mz 

100/100 

100/100 

133/133 

133/133 

133/133 

133/133 

133/133 

175  133 

■  Standard  Howrs  &  FvisSz /Mz 

3E/3E 

3E/3E 

3e/3E 

3E/3E 

4E/4E 

4F/4F 

4F/4F 

46  6€ 

g  3  NorrHnaiCapaotyMBHSz./iMz 

2  e  @80»F/67*F95*FAmOent 

139/139 

135/135 

184/164 

190/190 

243/243 

278/278 

276/276 

335  325 

a  SC  Optional  Rows 

1  3. 4. 5  ft  6  Rows  Avadaoie 

S  «  Optvnad  Fm 

1  C.  E  ft  F  Avadatde  | 

Chdad  Water  Cod 

Face  Araa->Sq  Ft  Sz  /Mz 

98/98 

98/98 

131/131 

131/131 

131/131 

131/131 

131/131 

171  131 

MBH  Natural  Gas  Heat  Output  Range 

1 20  500  Single  Zone.  235-400  Muti  Zone 

MBH  Od  Heat  Output  Range 

1 20-500  Singte  Zone  236«400  Muti  Zone 

MBH  Propane  Heat  Outprt  Range 

120-500  Singla  Zone  235-400  Mutt  Zone 

M6H  Etectnc  Output  Range 

Ai460Voas 

114-950  Single  Zone.  1 14-950  Mbtt  Zone 

MBH  Range  tor  Hot  Water  Cod  Based  on 
^  200*  WaierAT  20*  and  60*F/Av 

70-800  Singla  Zone  125-540  Mutt  Zona  - 

=  Hot  Water  Cod  Size-Sq  Ft 

130  Singla  Zone  84  Mutt  Zona 

JH  _  Opi«naiRows 

12  3&4 

5  OptionatFets 

C.E&F 

1  MBH  Range  tar  Steam  CM  Based  on 

X  2aSiaomand60*F  Ar 

2X-7SD  Singla  Zona.  185-623  Mutt  Zona  -- 

StaamCod  Size—Sq  Ft 

1 30  Singla  Zone.  84  Mutt  Zona 

OpaonaiRows 

1  &2 

OpaonaiFtas 

C&E 

NomnalCFM 

4JS00 

4500 

6.100  ' 

8200 

7200 

8.000 

8.000 

10.500 

M  Bio  war  Number  ft  Size 

(2)  12x12 

(2)12x12 

(2)  12x12 

(2)  12x12 

(2)15x11 

(2)15x11 

(2)15x11 

(2)  15x11 

*  Nommai  Motor  Sae** 

1-1  /2 

1-1/2 

3 

3 

5 

5 

5 

7-12 

^  ManmumCFM*** 

6250 

6250 

8210 

8210- 

8210 

8210 

8210 

11000 

;  NonwiatC.F.M. 

4500 

4500  ' 

6.100 

6.300 

7200 

8.000 

8000 

8.000 

PM  Blower  Number  ft  See 

(2) 12x12 

<2)12x12 

(2)  12x12 

(2)12x12 

(2)15x11 

(2)15x11 

(2)15x11 

(2)15x11 

1  ^  Nometai  Motor  Sim** 

1*1/2 

1-1/2 

3 

3 

5 

5 

5 

5 

§  '  Maumum  CFMr* 

6250 

6250  > 

8210  - 

8210 

8210 

8210 

8210 

8210 

Fiaara< 

Saw  ALTER  DATA 

iscaMion  (Optional) 

Springs 

HPRange 

1-10 

z  «  DiowarNft/8ga 

(ZitftxtY 

1  I  CFM  Range 

40(XMOOOO 

M  S  Maxattum  E  SP 

12 

Ss  T*»Rafiga 

1/2— F4/2 

1  ..  Exhauai  Oampara ' 

Standard 

^  "  Isotaian(OplionaJ) 

Sprtiga 

N  X  Nianbarol  Zonae 

|i- 

i.ia 

**OtowrHGfii 
-KW  bMM«n 


«vaporaiorlac«  vatooiy  ot  825  FPM 
Md  m  unit  viiia>  nonwwi  Mperalar  OX  GslL  • 

•yiiaw  operKwq  port  m  CfU.  and  M 


<»  i 


■am 050- ESP 
F-ant  ai  ttaconaaenaa 


tt 
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-  CONDHNSIMG  SECTION  FRAME  AA- 1025— MODEL  181 


LfO  V/ 
Eca  5-r 


35  40  -  45  -  5< 

EVAPORATOR  TEMPERATURE  (F") 

For  VAV  MZor  100%  outside  air  applications  select  highevap.  temp,  at  design  conditions. 


OUTSIDE  AMBIENT  TEMP 
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CONSTRUCTION  COST  ESTIMATE 


r«par«d 

Febnjary  1993 


ShMt  Of 


Project 

HEAP  Limited  Energy  Stud 


LocatiQn 

Fort  Hunter-Liggett,  Califbmia 


^Afchitaet 

Keller  &  Gannon 


for  Estimate 
Coda  A  (no  daslgn  eompated) 


I  Drawing  No. 

ECO-B9  A/C  Equip.  Heat  Reclaim 


Double-Walled  Heat  Exchanger 


1 1/8*  cu  tubing/I  nsulation 


Cu  Fittings 


Steel  Fittings 


Hangers/Supports 


Par  I 
UnK  I  Total 


Unit  I  Total 


1  lEA 


90  ILF 


$5,000 


$250  $3  I  $248 


1  LS 


1  LS 


1  LS 


$5,200 


$498 


3/4*  cu  tubing/insulation  1 

901 

LF 

$2 

$180 

$2 

$180 

$360 

2*  Black  Steel  Pipe 

40 

LF 

$4 

$140 

$6 

$244 

$384 

Subtotal 


Sales  Tax  @8% 


Subtotal .. 


Contractor  OH  &  Profit  @  30% 


Subtotal 


Bond@1% 


Subtotal 


0% 


Total  Probable  Construction  Cost 


$7^ 


$6t3 


$8;280 


$2,484 


$10,764 


$108 


$10,871 


$1,t)87 


$11,959 


Life  Cycle  Cost  Analysis  Summary 
Energy  Conservation  Investment  Program  (EClP) 


T‘. 


Location:  Fort  Huntar  UggatL  California  '  RagfonNo.4 

ProJactHtla:  ECO^  A/C  Equip.  HaatRadaton 
Discrata  PortionNama:  BuOding  205 

Analysis  Data:  IMarch  1993  Economic  Lite:  ^  15  ;YEARS 


ProJactNo.  16<40S-10 
Fiacal  Yaar  .  FY06« 


Prspwar  KEUER  &  GANNON 


1.  invastmant  Costs  _ 

A.  Construction  Costs  $1^000 

B.  8IOH  seeo  ~ 

C.  Design  Cost  . 

D.  Total  Cost  (lA+IB+IC)  “ 

E.  Salvage  Value  of  Existing  Equipment 
'  F.  Public  Utility  Company  Rebate 

G.  Total  Invastmant  (1D>tE*1F) 


SO-s 

$0^ 

$12660 


2.  Errergy  Savings  (4-)/Cost(-): 

Data  of  NISTIR  85-3273-X  Used  for  Discount  Factors 


Energy  Coab^  Saving  Annual.$ 

Source  -  $yinBU/(1)  MBIU/YR(2)  Sawlngs(^ 


A.  Ela&-  $1223-'  OS 

B.  Dist  UM  30  ^ 

C.  Propane  $727  0  > 

D. Othar-  NA*  0  “ 

E.  Demand  Savings  ■ 

F.  Total  SOm 


tom- 

$om 

tom 

tom 

WSZ 


Diaeount  Discounted  - 

Factor(4)  Savings(5) 

'  11.70  ^  $0» 

13.78  $2059 

14.t6  $03E 

NA-  NA^ 

11J0  $02 

- - - - ■  ■■■fSMfl" 


3.  Non  Energy  Savings  W  or  Cost  (•): 


tom 


11.12 


AAnnualReeuniogLl-A^- 
(1)  DiscouiU  Factor  ^oblaJ^ 

(2^  nacauntad  Savingsi/Cost  (3A  X  3A1f  ~ 

B.Non  Recurring  Savings  (•!■)  or  Cost  f) 


SoadMiaM^-^  YaaMf  ^^  .DUitauBtias 

' ‘ 


a^: 


15^ 

15 


..Qjsom 

asrar 

TEBKT- 


io«. 

38=r 


CTbtal  Non  Enwgy  JXaoautesd  Savings  ^A2-f38d^ 

4.  Simpla  Paybacit  iGini2F343A4|3Bd1/Eoonomic  Life));. 

2  Xotal  Nat  DfeoountBrtBoMfngs  pFy+3C)ti^^  - :  -  .  r 

ft  Savings  to  foMasanantnaSe  (SIR)  6/tQ:^  ?"  r-T-O-fe-^ 

7.  Ad)ustsd  IntawaIRntoa*  Ratutn(AIRH^-  ■  .iei».. 


-  > 
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Life  Cycle  Cost  Analysis  Summary 
Energy  Conservation  Investment  Program  (ECIP) 


Location:  Fort  Hunter  Llggott,  Calttomla  Rogk)nNo.4 

Project  Tltfo:  ECO-B9A/G  Equip.  Heat  Recteim 
Discrete  Portion  Name:  Building  205 

Analysis  Date:  March  1993  Economic  Life:  15  YEARS 


Project  No.  1&403-10 
FiseteYear  FYSSi^ 

Preparer.  KELLER  &  QANNON 


1.  Invttttmant  Co8t« 

A.  Construction  Costs  SI  5,400 


B. 8IOH 

C.  Design  Cost  - 

D.  Total  Cost  1C) 


E.  Salvage  Value  of  Existing  Equipment 


F.  Public  Utility  Company  Rebate 


G.  Total  Investment  (ID-1  E'lF) 


$0S 

$0^ 


$18247 


Z  Erreigy  Savings  (+)/Cost(-): _ _ 

Data  of  NISTIR  8&S273-X  Used  for  Discount  Factors 

Energy  Coat-  Saving  Annual  $  Discount  Discounted 

Sotaoe  $/MTBU/(1)  MBTU/YR^  Savings^)  Faetor(4)  Savings(5) 


A.  Elec-  $1823 

B. Dist  $4.86 

C.  Propane  $7J7 

D. Other  NA^ 

E  Demand  Savings  - 

F.  Total  . 


3.  Non  Energy  Savings  (4-)  or  Cost  <-);  _ 

A.AnnuNReeun1ng(4-A^  SOafc- 

(1)  Discount  Factor  (Tabled  -  11-12 

(2)  Discounted  Savings/Cost  (SAxSAI)  '  $0X 

B-Jton  Recurring  Savings  (4-)  or  Cost  f) 


ttens-  Savings^-*-)  Yeaeef  t  Discount  OoooountsdSav-^ 

CoatC-KI)  Occur..®  r  Faotor(3) "  ings(-F)Cost(-K4} 


C  Total  Non  Enar^  Discounted  Savings  (3A24SBd4)  SOS 


4.  Simple  PaybadtKV^4-3A4-(3Bd1/EconomieLita}):-  56J^::Yeais- 

8  Total  Nat  Disoountad  Savings  (2^480):':..  $3;8B0 

8  Savings  to  InwssbtisntRtfo^iH)  S/IQ;  ..  0.24.^ 

7.  Adjusted  Internal  Rateof  Return  (AIRR):  -13%'^ 
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CONSTRUCTION  COST  ESTIMATE 


Project 

EEAP  Limited  Energy  Study _ 


Location 

Fort  Hunter-Liggett,  California _ 

Enginaar-Arehftoct 

Keller  &  Gannon 


Drawing  No.  Estimati 

ECO-B1 0  Install  Automatic  Flue  Dampers  on  RJB 


Quantity 

Una  Ham  No.  Unit 

Units  Maas. 


Data  Praparad 

February  1993 


Pro|ect  No. 

16-403-10 


Bass  for  Estimata 


Coda  A  (no  dasign  eompatad) 


OIL  FIRED  HEATERS 


4-inch  Diameter  Auto-Damper 


Subtotal  4-inch  Flue,  Oil  Fired 


Sales  Tax  8% 


Contractor  O.H.  &  P  30% 


Sub  Total 


Bond  1 % 


Sub  Total 


Estimating  Contingency  10% 


Total  Probable  Construction  Cost 


6-inch  Diameter  Auto-Damper 


Relay  &  Wiring 


Subtotal  6-inch  Flue,  Oil  Fired 


Sales  Tax  8% 


Contractor  O.H.  &  P  30% 


Sub  Total 


Bond  1% 


Sub  Total 


1  Ea 


Job 


32.00 


$32  $156 


$120 


34.90 


$35  I  $161  I  $161 


$120  I  •  I  $60 


Total  Probable  Construction  Cost 


8-inch  Diameter  Auto-Damper 


Subtotal  8-inch  Flue,  Oil  Rred 


Sales  Tax  8% 


Contractor  O.H.  &  P  30% 


Sub  Total 


Bortd  1% 


Sub  Total 


Total  Probable  Construction  Cost 


1  lEa 


Job 


38.40 


$38  $161 


$120 


CONSTRUCTION  COST  ESTIMATE 


EEAP  Limited  Energy  Stud 


atoPraparad 

February  1993 


ProiaotNo. 

16-403-10 


Basis  for  Eatimsta 


Fort  Hurrter-Liggett,  California 


■iaar*Mr6nnawK 

Keller  &  Gannon 


Coda  A  (no  dasign  compatad) 


■  WTr^T^ll! 


ECO-B10  Install  Automatic  Flue  Dampers  on|RJB 


I  Quantity 

Una  Ham 


No.  Unit 
Units  Maas. 


GAS  FIRED  HEATERS 


4-inch  Diameter  Auto-Damper 


Subtotal  4-inch  Flue,  Gas  Fired 


Sales  Tax  8% 


Contractor  O.H,  &  P  30% 


Sub  Total 


Bond  1% 


Sub  Total 


Estimating  Contingency  10% 


Total  Probable  Construction  Cost 


6-inch  Diameter  Auto-Damper 


1  Ea 


Job 


32.00 


$32  $134 


$120 


1  lEa 


Job 


34.90 


$35  $138 


$120 


Subtotal  6-inch  Flue,  Gas  Fired 


Sales  Tax  8% 


Contractor  O.H.  &  P  30% 


Sub  Total 


Bond  1% 


Sub  Total 


Total  Probable  Construction  Cost 


8-inch  Diameter  Auto-Damper 


Subtotal  8-inch  Flue,  Gas  Rred 


Sales  Tax  8% 


Contractor  O.H.  &  P  30% 


Sub  Total 


Bond1% 


Sub  Total 


1  Ea 


Job 


38.40 


$38  $152 


$120 


Total  Probable  Construction  Cost 


Life  Cycle  Cost  Analysis  Summary  eco  bio 
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Location:  Fort  Hunter  Uggett,  California  Region  No.  4 

Project  Tifle:  Automatic  Rue  Dampera  on  HVAC  HW  Boilem 
Discrete  Portion  Name:  ECO#  B-10 

Analysis  Date:  March  1993  Economic  Life:  15  YEARS 


1.  Investment  Costs _ 

A.  Construction  Coste  $13,059 

B.  SlOH  $7^8 

C.  Design  Cost  $754 

D.  Total  Cost  (1  A-f  1  B-l-l  C)  "“"TWIBBT 


E.  Salvage  Value  of  Existing  Equipment 

F.  Public  Utility  Company  Rebate 

G.  Totai  Investment  (1D-1E-1F) 


$0  r 
$0  . 


Project  No.  1&403-10 
Fiscal  Year  FY96 

Preparer  KELLBR  &  GANNON 


$14,561 


2.  Energy  Savings  (-t-j/Costf-): _ 

Date  of  NISTIR  85-3273*X  Used  for  Discount  Factors 


Energy 

Coat 

Saving 

Source 

$/MTBU/(1) 

MBTU/YR(2) 

A.  Elea 

$21.84 

0.0 

B.  Dist 

$4.98 

28^2 

C.  Propane 

$7.87 

174.3 

D.  Demand 

$108.60 

0.0 

F.  Total 


Annuai$ 

Discount 

Discounted 

Savings(3) 

Factor(4) 

Savings(5) 

$0x 

11.70 

$ox 

$1,405 

13.78 

$19,366 

$1,372 

14.16 

_  $10i424 

$0* 

11.70 

_  $0x 

$38,780 


3.  Non  Energy  Savings  (+)  or  Cost  (-): 


A.  Aivtual  Reeuning  (+/-)  |0«. 

(1)  Discount  Factor  (Table  A)  “ 

(2)  Discounted  SavingsA^ost  (3A  x  3A1) 

B.  Non  Recurring  Savings  (+)  or  Cost  (-) 

Item-  SaMings(4-)  Yearof  Discount  - 

Cott(-)(1)  Occur.  (2)  Faclor(3) 

a. 

b.  s- 

c.  ~  — — — —  ■ 

d.  Total  -  "  ' 

C  Total  Non  Energy  Discounted  Savings  (3A2-F3Bd4) 

4.  Simple  Payback  1G/^+3A-f  0Bd1/Economie  Life)): 

5.  Total  Net  Discounted  Savings  (2F5+3C): 

6.  Savings  to  Investment  Ratio  (SIR)  5/1 G: 

7.  Adjusted  bitemal  Rate  of  Return  (AIRR): 


11.12 

$0S 


Dosoounted  Sav* 
ings(4’)Cost(-)(4) 


$03* 

5.2.::  Years 
$38,790  :: 

2.68  ^ 
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ECO:  RETROFIT  ECONOMIZERS  ON  EXISTING  COOLING  SYSTEMS 

ENERGY  SAVING  CALCULATIONS  FOR  NON-TRACE  600  BUILDINGS 

CoolinQ  ensrgy  is  saved  by  an  economizer  system  by  rejectnQ  Return  Air 
which  is  at  a  higher  energy  level  (enthalpy)  than  the  outside  air.  The 
outside  air  is  conditioned  and  suppiied  to  the  space  in  place  of  the 
higher  energy  return  air. 

For  the  purposes  of  these  calcuiations,  dry  bulb  temperature  is  used  to 
discriminate  between  outside  air  and  return  air.  An  economizer  is  assumed 
engaged  whenever  the  outside  air  temperature  is  lower  than  that  of  the 
return  air. 

Most  conditioned  spaces  are  not  authorized  cooling  when  outside 
temperatures  are  below  78  Degrees  F.  (Fort  Ord  Regulation  11-2)  However, 
systems  are  normaliy  operated  to  provide  space  temperatures  in  the  range 
of  72  to  75  Degrees  F  even  though  the  minimum  cooiing  temperature  setpoint 
authorized  is  78  Degrees  F. 

Since  energy  savings  for  an  economizer  occur  when  return  air  temperature  exceeds 
outside  air  temperature,  oniy  buildings  which  require  cooling  during  normally 
non-authorized  periods  are  applicable  to  this  ECO. 

Assume  return  air  temperature  is  72  Degrees  F. 

Assume  suppiy  air  temperature  is  55  Degrees  F. 

Assume  1 .5  CFM  per  floor  SF  air  supply. 

Assume  25%  OA  is  introduced  into  the  space. 


Annual  Hourly  Temperatures,  Averages  per  Month: 
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fileBII-HAND.WQI 

USE  RESULTS  ONLY  FOR  HAND^ALC  BLDGS 

BUILDING  COMPRESSO  CONDENSE  ECO  B6/7  SAVINGS  ENERGY  COST 


NO. 

kWH/Yr 

WMVYt 

Savings 

kWH/Yr 

SAVED/YEAR 

120 

6,234 

Included 

0 

3,260 

$220 

121 

11,475 

1,511 

186' 

6,694 

$453  TRACE  600 

161 

4,470 

Included 

2,006 

1,289 

$87 

162 

4,470 

0 

2,006 

1,289 

$87 

163» 

4,470 

0 

2,006 

1,289 

$87 

164* 

4,470 

0 

2,006 

1,289 

$87 

165 

4,470 

0  - 

2,006 

1,289 

$87- 

166^ 

4,470 

0 

2,006 

1,289 

$87 

167  4F 

4,470 

0 

2,006 

1,289 

$87 

177 

12,779 

1,193 

3,526 

5,463 

$369  TRACE  600 

178  - 

15,974 

1,491 

5,588  - 

6,211 

$420 

186  ' 

7,546 

Included 

3,197 

2,274 

$154 

190  ♦* 

34,548 

Included 

0 

18,067 

$1,221 

197 

12,691 

Included 

0 

6,637 

$449 

209 

43,780 

2,090 

11,449 

18,001 

$1,217 

240 

8,936 

728 

0  " 

5,054 

$342 

241 

16,565 

2,186 

0 

9,806 

$663  TRACE  60 

290 

12,581 

1,554 

9,292 

2,533 

$171  TRACE  60 

291 

7,727 

738^ 

5,142 

1,738 

$117  TRACE  60 

^  ' 

L.4JL.  adta^sA 


SIR 

0.237 

0.768  1 

O) 

GO 

O 

2 

"  S) 

s 

2 

0.748  1 

CO 

<2 

in 

d 

0.383 

0.766 

0.926 

0.519 

0.777 

S 

CO 

Q 

1 

2 

0.639  1 

Payback 

Years 

181.8 

14.4 

(350.0) 

(350.0) 

16.1 

33.4 

82.6 

14.5 

3.8 

45.7 

13.6 

(281.2) 

(105.5) 

27.4 

Savings 

LCC$ 

$611- 

$4,067 

T- 

CJ) 

s 

T— 

O) 

$3,232 

$2,913 

$689 

$4,022 

$13,179 

$2,074 

o 

o 

CO 

($260) 

I 

1 

Savings 
Total  $/Yr 

CO 

$342 

s 

CO 

$271 

$240 

$54 

GO 

CO 

$1,122 

O) 

(0 

GO 

O 

in 

CM 

CO 

CO 

GO 

$2,944 

Energy 

LCC$ 

$2,578 

$5,294 

$1,019 

$1,019 

CM 

CO 

t 

$4,913 

$1,799 

$5,249 

$14,237 

$3,997 

$7,756 

CO 

8 

cm“ 

$1,374 

8 

in 

in 

>« 

®  §) 
lU  CO 

$220 

$453 

$87 

$87 

$369 

$420 

$154 

$449 

$1,217 

$342 

$663 

$171 

$117 

$4,749 

O&M 

LCC$ 

($1,968) 

($1,227) 

($1,110) 

($1,110) 

($1,088) 

($2,000) 

($1,110) 

($1,227) 

($1,058) 

($1,923) 

($1,726) 

($2,263) 

($2,263) 

($20,074) 

O&M/YR 

Saveci 

($110) 

($100) 

($100) 

($180) 

($100) 

($110) 

S' 

o> 

($173) 

($155) 

($204) 

($204) 

($1,805) 

Investment 
■  Total 

$7,893 

CM 

CM 

o> 

CM 

in 

CM 

in 

t 

$4,365 

$8,021 

$4,452 

$4,922 

CM 

CO 

$6,922 

o 

Oi 

$9,077 

$80,514  1 

Construction 
'  ’  Total 

$7,079 

$4,414 

$3,993 

$3,993 

in 

$7,194 

$3,993 

5 

$3,806 

$6,918  1 

$6,208 

$8,141  1 

$8,141  1 

$72,210  1 

Cost  Estimate 
' '  Subtotal 

$4,538 

o 

s 

CM 

$2,560 

$2,560 

$2,510 

$4,812 

$2,560 

$2,830 

$2,440 

s 

S 

O) 

u 

$5,219 

$5,219 

$46,293  1 

Building 
No.  ‘ 

o 

CM 

CM 

161 

CM 

ID 

CO 

CO 

I 

1 

[Totals  1 

iSclo  B// 


CONSTRUCTION  COST  ESTIMATE 


Project 

EEAP  Limited  Energy  Study 


Locatwn 

Fort  Hunter-Liqgett.  California 


EngmMr-Arehitoct 

Keller  &  Gannon  _ 


rawing  No. 

ECO-B11  (Economizer) _ _ 


Unattam 


Bldg  120  _ 


Barrometric  Relief  Damper _ 


Opposed  Blade  Dampers  _ 


Damper  Actuator _ 


Controls 


Ductwork  (Insulated  f 


Retrofit  Existing  Components 


RJB 


uantity 


r^Praparad 

February  1993 


ProjwtNo. 

16-403-10 


forEstmiata 


Coda  A  (no  daoign  compatad) 


Par 

Unit  Totai 


ea 

$34 

$67 

ea 

$61 

$242 

ea 

$30 

$121 

ea 

$90 

$180 

lbs 

$6 

$579 

MH 

40.1 

$481 

$259 


$1,062 


$909 


$812 


$1,015 


$481 


$4,538 


Bldg  121 


Barrometric  Relief  Damper 


Opposed  Blade  Dampers 


Damper  Actuator _ 


Controls 


Ductwork  (Insulated  1" 


Retrofit  Existing  Components 


$130 


$531 


$455 


$406 


$508 


$802 


$2,830 


Bldg  161 


Barrometric  Relief  Damper 


sed  Blade  Dampers 


Damper  Actuator _ 


Controls  _ 


Ductwork  (Insulated  1* 


Retrofit  Existing  Components 


Penetrate  Buildin 


ea 

$34 

$34 

ea 

$61 

$121 

ea 

$30 

$61 

ea 

$90 

$90 

lbs 

$6 

$290 

MH 

40.1 

$481 

En 

$50 

$50 

$130 


$531 


$455 


$406 


$506 


$46f 


$5a 


$2,560 


Sub  Total  (Sheet 


$9,928 


CONSTRUCTION  COST  ESTIMATE 


Project 

EEAP  Limited  Energy  Stud 


Location 

Fort  Hunter-Liggett.  California 


Enginaar-Arehftact 

'  Kelier  &  Gannon 


rawing  no. 

ECO-B11  (Economizer 


Unaltam 


Bldg  162 


Barrometric  Relief  Damoer 


Opposed  Blade  Dampers 


Damper  Actuator 


Controls 


Ductwork  (Insulated  1“ 


Retrofit  Existino  Components 


Penetrate  Buildin 


Bidg178 


Barrometric  Relief  Damper 


Opposed  Blade  Dampers 


Damper  Actuator 


Controls 


Ductwork  (Insulated  1* 


Retrofit  Existing  Components 


Penetrate  Buiidin 


RJB 


uanoty 


No.  Unit 
Units  Mass. 


2  ea 


ea 


2  ea 


50  lbs 


24  MH 


2 


ataPraparad 

February  1 993  [  j  ^  y 


Projaet  No.  Basis  for  Bstimata 

16-403-10  I 

Coda  A  (no  dasign  compatad) 


1 

ea 

$34 

$34 

2 

ea 

$61 

$121 

2 

ea 

$30 

$61 

1 

ea 

$90 

$90 

50 

lbs 

$6 

$290 

12 

MH 

40.1 

$481 

1 

ea 

$50 

$50 

4CC 


$34 

$67 

$61 

$242 

$30 

$121 

$90 

$180 

$6 

$290 

40.1 

$962 

$50 

$100  1 

$130 


$531 


$455 


$406 


$508 


$481 


$50 


$2,560 


$259 


$1,062 


$909 


$812 


$508 


$962 


$100 


$4,612 


Bldg  241 


sed  Blade  Dampers 


Damper  Actuator 


Louvers 


Controls 


Ductwork  (Insulated  1” 


Penetrate  Bid 


Retrofit  Existing  Components 


6  ea 


3  ea 


2 


1  ea 


100  lbs 


2  ea 


24  MH 


$363  $205 


$91  $197 


$68  $58 


$90  $316 


$579  $4 


$100 


$962 


$1,230 


$591 


$116 


$316 


$436 


$0 


$1,593 


$682 


$184 


$406 


$1,015 


$100 


$962 


$3,980 


$11,151 


CONSTRUCTION  COST  ESTIMATE 


Project 

EEAP  Limited  Energy  Stud 


Location 

Fort  Hunter-Liggett,  California _ 


Enginoor-Archftoct 

.  Keller  &  Gannon  _ 


□rawing  no. 

ECO-B11  (Economizer)  _ 


Bldg  177 


Barrometric  Relief  Damper 


Opposed  Blade  Dampers 


Damper  Actuator 


Controls 


DataPraparad 

February  1993 


ProiMtNa. 

16-403-10  I 

Coda  A  (no  daatgn  eompatad) 


RJB 


uandty 


ii^^i 


Retrofit  Existing  Components 


1 

ea 

$34 

$34 

2 

ea 

$61 

$121 

2 

ea 

$30 

$61 

1 

ea 

$90 

$90 

50 

lbs 

$6 

$290 

12 

MH 

40.1 

$481 

$2,510 


Bldg  186 


Barrometric  Relief  Damper 


Opposed  Blade  Dampers 


Damper  Actuator 


Controls 


Retrofit  Existing  Components 


Penetrate  Buiidin 


1 

ea 

$34 

$34 

2 

ea 

$61 

$121 

2 

ea 

$30 

^1 

1 

ea 

$90 

$90 

50 

lbs 

$6 

$290 

12 

MH 

40.1 

$481 

1 

ea 

$50 

$50 

$130 


$531 


$455 


$406 


$508 


$481 


$50 


$2,560 


Sub  Total  (Sheet 


$5,069 


CONSTRUCTION  COST  ESTIMATE 


Projwt 

EEAP  Limited  Energy  Stud 


Location 

Fort  Hunter-Liggett,  California 


Engmaar-Arctvtact 

Keller  &  Gannon 


ECO-B11  fEconomizer 


Bldg  197 


Barrometric  Relief  Damper 


Opposed  Blade  Dampers 


Damper  Actuator 


Controls 


immamsmm 


Retrofit  Existing  Components 


RJB 


uanoly 


Unit 

LMto  I  Maas. 


Data  Praparad 

February  1993 


torEatimata 


Coda  A  (no  daaign  eompafead) 


mm 

$34  1 

$34 

$96 

$96 

mm 

$61  1 

$121 

$205  1 

$410 

lea 

$30 

$61 

$197 

$394 

ea 

$90 

$90 

$316 

$316 

lbs 

$6 

$290 

$4 

$218 

MH 

40.1 

$802 

$2,830 


Bldg  209 


Barrometric  Relief  Damper 


Opposed  Blade  Dampers 


Damper  Actuator 


Controls 


Ductwork  (Insulated  1* 


Retrofit  Existing  Components 


asssniEHffii 


$2,440 


Bldg  240 


sed  Blade  Dampers 


Damper  Actuator 


Controls 


Ductwork  (insulated  1* 


Retrofit  Existing  Components 


$922 


$909 


$627 


$1,015 


$4,435 


$9,705 


OF 


CONSTRUCTION  COST  ESTIMATE 


Project 

EEAP  Limited  Energy  Stud 


Location 

Fort  Hunter-Liggett,  California  _ 


Enginaar-Architaet 

Keller  &  Gannon 


Una  Ham 


Bldg  290 


sed  Blade  Dampers 


Damper  Actuator 


Louvers 


Controls 


IlilOBBUIBCTIETnilUl 


Retrofit  Existing  Components 


Penetrate  Buildin 


OataPrapafad  Shaat 

February  1993  /5' 


for  Eatimata 


Coda  A  (no  daaign  eompatad) 


RJB 


uamny 


iia^i 


UnH  Total 


6 

ea 

$61 

$363 

3 

ea  1 

$30 

$91 

2 

mm 

$45 

$90 

1 

ea 

$145 

$145 

100 

lbs 

$6 

$579 

24 

MH 

40.1 

$962 

2 

ea 

$50 

$100 

$1,230 


$591 


$150 


$482 


$436 


$1,593 


$682 


$240 


$627 


$1,015 


$962 


$100 


$5,219 


Bldg  291 


sed  Blade  Dampers 


Damper  Actuator 


Louvers 


Controls 


Ductwork  (Insulated  1* 


Retrofit  Existing  Components 


Penetrate  Buildin 


6 

lea 

$61 

$363 

3 

mm 

$30 

$91 

2 

ea 

$45 

$90 

1 

ea 

$145 

$145 

100 

lbs 

$6 

$579 

24 

MH 

40.1 

$962 

2 

ea 

$50 

$100 

$1,230 


$591 


$150 


$482 


$436 


$1,593 


$682 


$240 


$627 


$1,015 


$962 


$100 


$5,219 


$10,438 


Sub  Total  (ECO  B-11 


Sales  Tax  8% 


Sub  Total 


Contractor  O.H.  &  P  30% 


Sub  Total 


Bond1% 


Sub  Total 


Sub  Total 


Total  Probable  Construction  Cost 


$46,292 


$3,703 


$49,995 


$14,999 


$64,994 


$650 


$65,643 


$6,564 


$72,208 


Life  Cycle  Cost  Analysis  Summary  ego  bi  i 

Energy  Conservation  Investment  Program  (EClP)  Shoet  16  fo  16 


Location:  Fort  Hunter  Liggett,  CalHomia  Region  No.  4 

Project  Title:  Retrofit  Economizers 
Discrete  Portion  Name:  ECO#  B-11 

Analysis  Date:  March  1993  Economic  Life:  15  YEARS 


Project  No.  1&403-10 
Fiscal  Year  FY96  - 

Preparer  KELLER  &  GANNON 


1 .  Investment  Costs _ 

A.  Construction  Coste  $96,168 

B.  SlOH  $5,289 

C.  Design  Cost  $5,770 

D.  Total  Cost  (lA+IB-l-IC)  ^^T87|S7 


E.  Salrage  Value  of  Existing  Equipment 

F.  Public  Utility  Company  Rebate 

G.  Total  Investment  (1D-1E-1F) 


$0 

$0 _ 

$107,227 


2.  Energy  Savings  (-t-yCostf-): _ 

Date  of  NISTIR  85-3273-X  Used  for  Discount  Factors 


Energy  Cost  Saving  Annwri  $  Discount  Discounted 

Source  $/MTBU/(1)  MBTU/YR(2)  Savings(3)  Factor(4)  SavingsfS) 


A.Bea 

$19.81 

323.4 

B.  Oist 

$4.98 

0.0 

C.  Propane 

$7.87 

0.0 

D.  Demand 

$108.60 

0.0 

F.  Total 


$6,407 

11.70 

$74,959 

$0:: 

13.78 

$0r 

$0^ 

14.16 

$0Z 

$0£ 

11.70 

$07 

-  mss 


3.  Non  Energy  Savings  (■>•)  or  Cost  (-): 


A.  Annual  Recurring  (•<-/•) 

(1)  Discount  Factor  (Table  A) 

$0  = 

11.12 

(2)  Discounted  Savings/Cost  (3A  x  3A1) 

B.  Non  Recurring  Savings  (+)  or  Cost  (•) 


Item 

Savings(+) 

Yevof 

Discount 

Dosoounted  Sav- 

Cost(-)(1) 

Occur.  (2) 

Factor(3) 

inga(-f)Cost(-)(4) 

a. 

b.^ 

c. 

d.  Total 

- 

C  Total  Non  Energy  Discounted  Savings  (3A2-f3Bd4)  $0  :? 

4.  Simple  Payback  1  G/(2F3-i-3A-l-(3Bd1  /Economic  Life));  1 6.7 

5.  Total  Net  Discounted  Savings  (2F5-f  3C):  $74,959 

6.  Savirrgs  to  Investment  Ratio  (SIR)  S/1G:  0.70 

7.  Adjusted  Internal  Rate  of  Return  (AIRR):  Negative 


Years 
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CONSTRUCTION  COST  ESTIMATE 


EEAP  Limited  Energy  Stud 


Location 

Fort  Hunter-Liggett,  California 


Engnaar  Afchitact 

Keller  &  Gannon 


Drawing  No. 

ECO-B14  Reset  Dual-Duct  Temperatures 


Una  Mam 


Date  Praparad 

Febniary  1993 


ShMl  Ol 


Coda  A  (no  daaign  eompated) 


IMt  I  ToW 


Unit  I  Totiri 


Install  Discriminator  Controls  to  Que 


Each  Zone  to  Look  for  Peak  Htg/CI 


Multi-Channel  DDC  Controller 


includes  soft/programmin 


Conduit/Wirin 


1  EA 


Temperature  Contois  for  Coils 

2 

EA 

Room  Temp.  Sensor/Transmitters 

6 

EA 

150  LF 


$2,700 


$3,000 


$0 


$5,700 


$500  1 

$1,000 

$2,000 

$610  1 

$3,660 

$3,660 

$5  1 

$750 

$2,250 

1  LS 


$2,000 


$2,000 


Subtotal 


Sales  Tax  @  8% 


Subtotal 


Contractor  OH  &  Profit  @  30% 


Subtotal 


Bond  @  1% 


Subtotal 


Total  Probable  Construction  Cost 


$15,610 


$1,249 


$16,859 


$54)58 


$21,916 


$219 


$22,136 


$2,214 


$24,349 


COMPUTATION  SHEET 


S  Keller  &  Gannon 


Life  Cycle  Cost  Analysis  Summary 
Energy  Consenration  Investment  Program  (EQP) 


Location:  FortHuntarUggatLCalMomia  Region  No.  4 

ProjoetTitIo:  ECO-B14  RoMtDuN-OuctTaniporaturaa 

Dtocrata  Portion  Name:  Bidga.  60.206^241,287,&  301 

Aiwiysis  Data:  March  1993  Economic  Ufa:  15  YEARS 


PrefactNo.  13403-10 
Fia^  Yaar  -  FYOSs- 

Praparar  KEU£R&QANNON 


1.  Invasimant  Costa  - 


A.  Construction  Costs 

$121,500 

B.SIOH 

$6,683 

C.  Design  Cost 

$0^ 

D.  Total  Coat  (1A41B41C) 

9128,163  . 

E.  Salvage  Value  of  Existing  Equipment 

F.  Public  utility  Company  Rebate  - 

G.  Total  Inveatmant  (1D-1E-1F) 

2.  Energy  Savinga  (-i-)A2ost(-): 

Oats  Of  NISTIR  85e273-x  Used  for  Oiacount  Factors 

Enargy 

Coat 

Saaing 

AnnuNS 

Olaoount 

Oiaoounted 

Source 

$/MTBUr(1) 

MBIU/YRC2) 

SaMings(3) 

Faclor(4) 

S«4ng8(5) 

A.  Elea 

$18.23  r 

396^ 

$73117 

11.70 

$84^442 

B.Di8t 

i4.9e 

88  ^ 

$438 

13.78 

_  $6,039 

C.  Propana 

frjSf 

32 

$252. 

14.16 

$3,866 

0.  Other 

NA* 

0 

$0S- 

NA^ 

NA<fc 

E.  Demarid  Savings  - 

$0®" 

11.70 

SOS 

F.ToW  . 

516  - 

r7,fi07 

994,047 

3.  Non  Energy  Sawinga  (■*•)  or  Cost  (.): 


A.  Annual  Raouning  (•!'/■>  ••  SO  S. 

(1)  Olsoount  Factor  XTabla 

(2)  Oiaoountod  Sawbiga/Cost  (3A  X  3A1) 

B.  Non  Racuning  SaMinga  (4 )  or  Coat  (-) 


ItBlik-' 

Sniitnga(4>- 

YeMf 

DieoouHl^' 

Coitf-KI) 
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'.'VJ-' ■■ 

a.3e 

■so* 

■  aafce: 

b.» 

$0« 

—.-16^ 

.7  0jes 

a-o. 

$04t 

15^ 

ass’^ 

d.1iotal  «^  -  •„  ,  30-fc  0  w.  ■" 


C  Total  Non  Enatgy  Oiaoountod  Savinga  (3A243Bd4) 

4.  Simple  PaytMck  1G/(2F343A4|3Bd1/EoonomiclJfe)): .. 

5.  Total  Nat  Disoountod  Savinga  (2F543C): 

&  Sauingato  lrwaaanantRalla(SIR)8/10:.:.. 

7.  Adjuatod  Mamal  Rato  a(  Return  (AIRR):  . 
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ECO  -  B1 5  Convert  Multizone  HVAC  System  to  Variable  Air  Volume 
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Annual  O&M  efforts  for  VAV  system  components  are  expeced  to  require  an  additional  5  MH  per  year  of  effort.  At 
$40  per  hour,  annual  cost  per  building  VAV  sytem  is  $200. 


Data  Prepared  Sheet  Of 

February  1993 


CONSTRUCTION  COST  ESTIMATE 


EEAP  Limited  Energy  Study 


Location 

Fort  Hunter-Liggett,  California 


Engineer-Architect 

Keiler  &  Gannon 


Drawing  No. 

ECO-B9  VAV  Retrofit 


Project  No.  |  Basis  for  Estimate 


Code  A  (no  design  competed) 


Double-Duct  VAV  Box  with  T-stat 


and  duct  static  pressure  sensor 


8  |EA  I  $300  I  $2,400  |  $650  |  $5,200  |  $7,600 


20  HP  Variable  Frequency  Drive 


installed  w/  actuator 


Remove  Constant  Volume  Mixing  Boxel  8  |  LF  I  $250 


Testing  and  Balancin 


1  LS 


$1,200 


$3,000  $4,200 


$15,680 


$1,254 


$16,934 


$5,080 


$22,015 


$220 


$22,235 


$2,223 


$24,458 


Life  Cycle  Cost  Analysis  Summary 
Energy  Consenration  Investment  Program  (EClP) 


ECO  B15 

Srit  s'”  s" 


Location:  Fort  Hunter  Liggett,  California  Region  No.  4  Project  No. 

Project  Title:  EClP  Facility  Energy  Improvements  Fiscal  Year  FY95 

Discrete  Portion  Name:  ECO  B1 5  Convert  Multizone  HVAC  Systems  to  Variable  Air  Volume 

Analysis  Date:  June  1993  Economic  Life:  15  YEARS  Preparer  KELLER  &  GANNON 

1 .  Investment  Costs 


A.  Construction  Costs 

B.  SlOH 

C.  Design  Cost 

D.  Total  Cost  (1A+1B+1C) 

E.  Salvage  Value  of  Existing  Equipment 

F.  Public  Utility  Company  Rebate 

G.  Total  Investment  (1D-1E-1F) 


$122,292 


$6,726 


$7,338 


$0 


$0 


$136,355 


2.  Energy  Savings  (+)/Cost(-): 


Date  of  NISTIR  85-3273-X  Used  for  Discount  Factors:  October  1 992 


Energy 

Source 

Cost 

$/MTBU/(1) 

Saving 

MBTU/YR(2) 

Annual  $ 

Savings(3) 

Discount 

Factor(4) 

Discounted 

Savings(5) 

A.  Elec. 

$18.23 

863.6 

$15,743 

11.70 

$184,188 

B.  Dist 

$4.98 

0 

$0 

13.78 

$0 

C.  Propane 

$7.87 

0 

$0 

14.16 

$0 

D.  Other 

NA 

0 

$0 

NA 

NA 

E.  Demand  Savings 

"  $0 

11.70 

$0 

F.  Total 

864 

$15,743 

3.  Non  Energy  Savings  (+)  or  Cost  (-): 

A.  Annual  Recurring  (+/-) 

(1)  Discount  Factor  (Table  A) 

($1,000) 

11.12 

(2)  Discounted  Savings/Cost  (3A  x  3A1) 

($11,120) 

B.  Non  Recurring  Savings  (+)  or  Cost  (-) 

Item 

Savings(+) 

Cost(-)(1) 

Year  of 

Occur.  (2) 

Discount 

Factor(3) 

Doscounted  Sav- 
ings(+)Cost(-)(4) 

a. 

$0 

15 

0.56 

$0 

b. 

$0 

15 

0.56 

$0 

c. 

-  $0 

15 

0.56 

$0 

d.  Total 

$d 

0 

0.00 

$0 

C  Total  Non  Energy  Discounted  Savings  (3A2+3Bd4) 

4.  Simple  Payback  1G/(2F3+3A+(3Bd1 /Economic  Life)): 

5.  Total  Net  Discounted  Savings  (2F5+3C): 

6.  Savings  to  Investment  Ratio  (SIR)  5/1 G: 

7.  Adjusted  internal  Rate  of  Return  (AIRR): 


($11,120) 

9.25 

$173,068 

1.27 

5.67% 


Years 
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Forni  ioi<i/t 


iMiitiiimini 


Trans  Air  Conditioning  Econonies 
Byt'Trana  Custonar  DirtcrServica  Natwork 


(.•TO  'i<pnfc- 


MFOmiA  TITLE  24  CONPLIANCE  •  ALTERNATIVE  3 
CRAC 

- - - ..... —  CALIFORNIA  TITLE  24  CONPLIANCE  REPORT 


IlMtliar  Nno  . . 

CroM  Cdoditfontd  Floor  Aroa  (oqft)... 
ACN  Nultlplier  . 

....  PASQKOBl 
9p800 
1.02S 

M  A  ■  V 

- 

EHEKCX 

ELEC* 

(kUh/yr) 

USE  5  u  a 

(kltu^) 

PEHCOT 

OF  TOTAL 

ENEMY 

i%}^ 

TOTAL 

SOURCE 

ENBWr 

(Utu/yr) 

ADJUSTED 

UNir  SOURCE 

ENERSr 

(kStufyr-sf) 

Priaary  Heating 

0.0 

25,995.8 

5.6  - 

27,364.0 

2.9 

Priaary  Cooling 

Coapraaaor 

13,891.0 

0.0  . 

10.2^ 

142,244.0 

14.9 

Towar/Cond  Fans 

2,528.0 

0.0- 

1.9  > 

25,886.5 

2-7 

Condensar  Pump 

0.0 

0.0 

0.0  _ 

0.0 

0.0 

Othar  Accassori as 

3,331.2 

0.0  -- 

2.3- 

34,411.6 

3.6 

Auxiliary 

Supply  Font 

60,840.6 

0.0 

U.0 

623,008.9 

65.^_ 

Circulation  Pumps 

0.0 

0.0  : 

0.0 

0.0 

0.0 

Baaa  Utilities 

0.0  X 

0.0  ^ 

0.0- 

0.0-;- 

0.0  ^ 

subtotal 

60,840.6 

0.0  ^ 

U.8 

623,008.9 

65.2 

iiting 

47,691.6 

0.0  - 

35.1 

488;362.7 

49.a 

..«captaela 

0.0  ; 

0.0  ^ 

0.0  -- 

0.0  ^ 

0.0^ 

DoMOtfc  Not  Uator 

0.0- 

0.0  T 

0.0^ 

0.0.;i 

0.0 

Coganaration 

0.0 

0.0-^ 

o.»^ 

0.0^ 

0.0  3; 

Totals 

128,282.3 

25,995.8 

100.^ 

1,340,977.6 

139.0 

Trarw  Air  Conditioning  Econo«ics 

By:  Trane  Customer  Direct  Service  Network 


V  600 

p*eE^3 


CALIFORNIA  TITLE  24  COMPLIANCE  -  ALTERNATIVE  3 
NZ-CRAC 

- CALIFORNIA  TITLE  24  COMPLIANCE  REPORT 


Ueetlier  NaM  . . 

Groaa  Conditioned  Floor  Area  (aqft).». 
ACM  Multiplier . 

....  PASOROBL 
9,800 
1.025 

II  e  c  e  II  M 

1  M  A  D  V 

e  s  B  K  V  I 

ELEC 

(kUh/yr) 

Use  9  u  n 

6AS^ 

(kBtu^) 

PERCENT 

OF  TOTAL 

ENERGY 

ixy^ 

TOTAL 

SOURCE 

ENERGY 

(kBtU^) 

ADJUSTED 

UNIT  SOURCE 

ENERGY 

(kBtu/yr-sf> 

Priaary  Heating 

Priaary  Cooling 

0.0 

25,995.8 

5.9 

27,364.0 

2.9 

CoayN-eeaor 

10,580.3 

0.0 

8.2 

108,342.5 

11.3 

Touer/Cond  Fane 

2,243.8 

0.0 

1.7  “ 

22,976.4 

2.4 

Condenaer  Punp 

0.0 

0.0  - 

0.0 

0.0 

0.0 

Other  Accessories 

Auxiliary 

2,913.9 

0.0 

2.2> 

29,838.4 

3.1 

Si^^piy  Fans 

58,547.8 

0.0 

45.2,^ 

599;S31.3 

62.7 

Circulation  Pumps 

0.0 

0.0 

0.0 

0.0  : 

0.0 

Base  Utilities  ^ 

OUI^ 

0.0^ 

0.0;r 

0.0^ 

0.0-^ 

subtotal 

58,547.8 

0.04^ 

45.2  . 

599;531.3 

62.7 

Lighting 

47,691.6 

0.0r:^ 

36.2 

488,S62.7 

49.8 

Receptacle 

0.0^-^^ 

0.0  - 

0.0-^ 

0.0^ 

0.0 

Doaastie  Not  Water 

0.0-^ 

0.0  ' 

0.0 

0.0 

0.0 

Cogeneration 

0.0 

0.0  i 

0.0  ^ 

0.0^ 

0.0 

Totals 

121,977.4 

25,995.8 

100.0  1 

,276,415.3 

132.3 
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Life  Cycle  Cost  Analysis  Summary 
Energy  Consen/ation  Investment  Program  (EClP) 


ECOB17 

ShMtSfOS 


Location:  FortHuntarUggatLCantefnia  Region  No.  4 

Prelect  title:  Relocate  Transtomwr,  Building  301 
Discrete  Portion  Name:  ECO#  B>17 

Analysis  Date:  March  1993  Economic  Lite:  20  YEARS 


Prelect  No.  16403-10 
Fiscal  Year -  FY96% 

Preparer  KELLER&GANNON 


1.  Investmern  Costs 

A.  Construction  Costa 

B. StOH 

C.  Design  Cost 

D.  Total  Cost  (1  A-MB-f  1C) 

E.  Salvage  Value  of  Existirig  Equipment 

F.  Public  Lttility  Company  Rebate 

G.  Total  Investment  (1D-1E-1F) 


$2,400 


$132 

liiT 


$0  ^ 

$0- 

$2,676 


Z  Energy  Savings  (-t-l/Costf-): 

Date  of  NISTIR  85^273-X  Used  for  Discount  Factors 


Energy 

Souros 

Cost 

$/MTBU/(1) 

Saving 

MBTU/YR(^ 

ArmuaiS 

8awinge(3) 

Dieoount 

Factor(4) 

Discounted 

Savings(^ 

KB9G. 

$18.23 

21.6 

$392. 

14.83 

$6,700-. 

B.Dist 

$4.86 

0.0 

$0» 

17.63 

$0S 

C.  Propane 

$7J7 

0.0 

“  $03 

18.59 

_  $0» 

□.Demand 

$106.60 

1.8 

$196 

14.53 

___  $2,840 

E.  Other 

F.  Total  - 

$5aa 

66,^ 

3.  Non  Energy  Savings  (+)  or  Coat  (-): 


A.  Annual  Recurring  (-t-A)  <0*- 

(1)  DlsoountFaclor(rable^ 

^  Discounted  Savings/Cost  (3A  X  3A1) 

B.  Non  Recurring  Savings  (•!■)  or  Coat  (-) 

Rem-  8a«lnga(4-)  Yearef  Dlaoount<" 

Cost(-)(1)  Occur,  (2)  ■  Faclor(3) 


b. :£: 

c.  i- 

d. TdtN-- 


C  Total  Non  Energy  Dieoounlad  Savings  (3A2-l-3Bd4) 

4.  Simple  Paybaelc1Q/^4^<f(3Bd1 /Economic  Lite)):. 

5.  Total  Net  Discounted  Savings  ^5-l-3C): 

6.  Savings  to  IrweaSnent  Ratio  (SIR)  8/10^ 

7.  Ad|ustad  Intsmal  Rale  of  Return  (AIRR): 


13.SB 


Doseounied  Saw— - 
inga(4-)Cost(-)(4) 


$0er 


$as 

4.6^:  Yem^ 

$8,540 

-  3.19 

21.90% 

9  Keller  &  Gannon 


COMPUTATION  SHEET  Engineers-Architecta 


COMPUTED  BY  '£lXv!> -  1 

^ECTi^-  4g'^-"  VQ - 

CHECKED  BY_J.an _ 

HATC 

“i^ 

REV. 

_19 _ 

''^^VS’.^y<■  T>f54.oe^i?novi 

SHEET  NO  /  OF  T  SHEETS 

/ojg’  tonou.  . .  . .  — -izz 

Tlfe  -T\-V^ATn2^ 
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FORM  lOM/t 


CONSTRUCTION  COST  ESTIMATE 


I 

EEAP  Limited  Energy  Study _ 


Date  Praparad 


February  1993 


Projact  No. 

16-403-10 


Baste  for  Estiinata 


Fort  Hunter-Liggett,  California 


Enginaar-Archrtact 

Keller  &  Gannon 


Drawing  No. 

ECO-B18  Zone  Optimizer  Control 


TYPICAL  ZONE  OPTIMIZER  CONTRO 


Temperature  Controller 


Temperature  Sensor 


Relay 


Wiring 


Subtotal,  Optimizer  Control 


Sales  Tax  8% 


Contractor  O.H.  &  P  30% 


Sub  Total 


Bond  1% 


Sub  Total 


Estimating  Contingency  10% 


Total  Probable  Construction  Cost 


Coda  A  (no  daaign  eompatad) 


RJB 


uantity 


No.  Unit 
Units  MaiM. 


Ea 


3  Ea 


3  Ea 


1  Job 


$33.91 


$28.06 


$47.63 


$240 


$34  I  $165 


$84  $95 


$143  $62 


$240  I  $100 


$199 


$371 


$328 


$340 


$1,238 


$99 


$99 


$1,436 


Life  Cycle  Cost  Analysis  Summary 
Energy  Consenration  Investment  Program  (EClP) 


ECO  B18 
Shaot4fo5 


Location;  Fort  Hunter  Liggett,  CalHbmia  Region  No.  4 

Project  Title;  Add  Zone  Optimizer  Control 
Discrete  Portion  Name;  ECO#  B-18,  Bldg  14  H  ^ 

Analysis  Date;  March  1993  Economic  Ufe;  15  YEARS 


Project  No.  16-403-10 
Fiscal  Year  FY96 

Preparer  KELLER  &  GANNON 


1 .  Investment  Costs _ 

A.  Construction  Costs 

B.  SlOH 

C.  Design  Cost 

D.  Total  Cost(1A+1B-l-1C) 

E.  Salvage  Value  of  Existing  Equipment 

F.  Public  Utility  Company  Rebate 

G.  Total  Investment  (1D-1E-1F) 


$1,595 

~TS~ 

$96 

SO 

$0  - 

$1,778 


2.  Energy  Savings  {+)fCoat(~): _ 

Data  of  NISTIR  85-3273-X  Used  for  Discount  Factors 


Energy 

Cost 

Saving 

Annuls 

Discount 

Discounted 

Source 

$/MTBU/(1) 

MBTU/YR(2) 

Savings(3) 

FaclDr(4) 

Savings(5) 

A.Bea 

$21.84 

12.4 

$271 

11.70 

$3,169 

B.  Dist 

$4.96 

0.0 

“  so:: 

13.78 

$0^ 

C.  Propane 

$7.87 

0.0 

$0* 

14.16 

”  SOS? 

D.  Demand 

$108.80 

0.0 

k  -  SOX 

11.70 

sox 

E.  Ottiar 

F.  Total.  - - - JOT 


3.  Non  Energy  Sawings  (+)  or  Cost  (-): _ _ 

A.  Annual  Recumng  (+/-)  _ $0* 

(1)  Discount  Factor  (Tabla  A) 

(2)  Discounted  Savirtgs/Cost  (3A  x  3A1) 

B.  Non  Recurrirtg  Savings  (+)  or  Cost  (•) 

Item  SaMlngs('f)  Year  of  Discount 

Cost(-)(1)  Occur.  (2)  Factor(3) 


b. -t _ 

c.  - 

d.  ToW  "  "  . . 

C  Total  Non  Energy  Discounted  Savittgs  0A2+3Bd4) 

4.  Simple  Payback  1G/pF3-f3A->-^Bd1 /Economic  Life)): 

5.  Total  Net  Discounted  Savings  (2i^4-3C): 

6.  Savings  to  invssSnsnt  Rate  ^IR)  S/1G:  - 

7.  Adjusted  Intemal  Rats  of  Return  (AIRR): 


11.12 

SOS 


Doseountsd  Sav^ 
ings(+)Cost(-)(4) 


6.6£  Years 
$3468  > 

1.78  « 
12.70% 


Life  Cycle  Cost  Analysis  Summary 
Energy  Conservation  Investmertt  Program  (EClP) 


ECO  818 
Sheet  5  fo  5 


Location:  Fort  Hunter  Liggett,  Caiifbmia  Region  No.  4 

Project  Title:  Add  Zone  Optimizer  Control 
*  Discrete  Portion  Name:  ECO#  B-18,  Bldg  81 

Analysis  Date:  March  1993  Economic  Life:  15  YEARS 


Project  No.  1&403-10 
Fiscal  Year  FY96 

Preparer  KELLER  &  GANNON 


1 .  Investment  Costs _ _ 

A.  Construction  Costs 

B.  SlOH 

C.  Design  Cost 

D.  Total  Cost  (1A+1B+1C) 

E.  Salvage  Value  of  Existing  Equipment 

F.  Public  Utility  Company  Rebate 

G.  Total  Investment  (1D-1E-1F) 


$1,595 

$88 

$96 

OTB - 

$0 

$0 

$1,778 


2.  Energy  Savings  (+)/Cost(-): _ 

Data  of  NISTIR  85-3273-X  Used  for  Discount  Factors 


Energy 

Cost 

Saving 

Annual$ 

Discount 

Discounted 

Source 

$/MTBU/(1) 

MBTU/YR(2) 

Savings(3) 

Factor(4) 

Savings(5) 

A.  Elec. 

$21.84 

2.7 

$58 

11.70 

$680 

B.  Diet 

$4.98 

0.0 

$0  - 

13,78 

$0 

C.  Propane 

$7.87 

0.0 

$05 

14.16 

$0“. 

D.  Demand 

$108.60 

0.0 

_k  $0.^ 

11.70 

$05 

E.  Other 

F.  Total 

$58 

$660 

3.  Non  Energy  Savings  (-f )  or  Cost  (-): 


A  AnrHial  Recurring  (+/•) 

$0S 

(1)  Discount  Factor  (Table  A) 

(2)  Discounted  Savings/Cost  (3A  x  3A1) 

11.12 

$0  5 

B.  Non  Recurring  Savings  (+)  or  Cost  (-) 

Item  Savings(+)  Year  of 

Cost(-)(1)  Occur.  (2) 

Discount 

Factor(3) 

Doscounted  Sav- 
ings(-t-)Co8t(-)(4) 

a. 

b. 

c. 

d.  Total 


C  Total  Non  Energy  Discounted  Savings  (3A2-l'3Bd4)  $0  r 

4.  Simple  Payback  1G/(2F3+3A+0Bd1/Economic  Life)):  30.0  Years 

5.  Total  Net  Discounted  Savings  (2F5-f  30):  $680 

6.  Savings  to  Investment  Ratio  (SIR)  5/IQ:  0.38 

7.  Adjusted  Internal  Rate  of  Return  (AIRR):  Negative 
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COMPUTATION  SHEET  Enfllnee«-A«:hltects 
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REFRIGERATION 


15.  Consolidate  eating  facility  food  storage. 

Reeoimiiend:  Consider  consolidating  food  storage  facilities  for  the  various 
eating  facilities.  Due  to  the  remoteness  of  the  base,  food 
shipments  are  made  less  frequently  than  normal,  requiring 
larger  storage  capacity.  Savings  could  be  accomplished  by 
retaining  only  enough  refrigerated  storage  for  daily  consumption 
at  each  of  the  smaller  eating  facilities. 

Projected  Savings:  15  k»,  32,850  Icvh/yr,  $2,631.28/yr 

Payback  Period :  Immediate 
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FORM  1014/t 
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COMPUTATION  SHEET  Engineers-Arohitects 
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FORM  1014/8 


EFFICIENCY  BOILER  CONVERSION 


HIGH  EFFICIENCY  BOILER  CONVERSION 


HIGH  EFFICIENCY  BOILER  CONVERSION 


CONSTRUCTION  COST  ESTIMATE 


Project 

EEAP  Limited  Energy  Study _ 


Location 

Fort  Hunter-Uggett,  California _ 


Engineer-Architect 

Keller  &  Gannon 


Drawing  No. 

ECO  B-21,  REPLACE  BOILERS,  BLDG  209 


Data  Prepared 

February  1 993 


I  Project  No.  |  Baats  for  Eetamata 


Sheet  Of 

^  Z! 


Quantity  Labor 


No.  Unit  Per 

Units  Meas.  Unit  |  Total 


Code  A  (no  design  competed) 


Checked  By 


Material 


Unit  I  Total 


Demolish  existing  boiler 

1 1 

$750 

$750 

$0  I  $750 


Provide  &  Install  280,000  btuh  boiler 

1 

EA 

$930 

$930 

$2,400 

$2,400 

$3,330 

Subtotal 


Sales  Tax  @  8% 


Subtotal 


Contractor  OH  &  Profit  @  30% 


Subtotal 


Bond  @1% 


Subtotal 


Estimating  Contingency  @10% 


Total  Probable  Construction  Cost 


$4,080 


$326 


$4,406 


$1,322 


$5,728 


$57 


$5,786 


$579 


$ 


CONSTRUCTION  COST  ESTIMATE 


Project 

HEAP  Limited  Energy  Study 


Location 

Fort  Hunter«Uggett,  California _ 


Engineer-Arcnitact 

Keller  &  Gannon 


Drawing  No. 

ECO  B-21,  REPLACE  BOILERS,  BLDG  256 


Date  Prepared 

February  1993 


Project  No.  Baste  for  Estimate 


Sheet  Of 

10  Zl 


Quantity  Labor 


No.  Unit  Per 

Units  Meas.  Unit  Total 


Code  A  (no  design  competed) 


Checked  By 


Matenal 


Per 

Unit  Total 


Demolish  existing  oil  boiler 

EA 

1  $750  1 

$750 

$0  I  $750 


Provide  &  Install  270,000  btuh  boiler 

1 

EA 

$930 

$930 

$2,400 

$2,400 

$3,330 

Subtotal 


Sales  Tax  @  8% 


Subtotal 


Contractor  OH  &  Profit  @  30% 


Subtotal 


Bond  @  1  % 


Subtotal 


Estimating  Contingency  @10% 


Total  Probable  Construction  Cost 


$4,080 


$326 


$ 


$1,322 


$5,728 


$57 


$ 


$579 


CONSTRUCTION  COST  ESTIMATE 


Project 

EEAP  Limited  Energy  Study 


Location 

Fort  Hunter-Uggett,  California 


Englnoer^Architect 

Keller  &  Gannon 


Drawing  No. 

ECO  B-21,  REPLACE  BOILERS,  BLDG  290 


Date  Prepared  Sheet  Of 

February  1 993  '  ^  ^  / 


Project  No.  |  Baste  for  Estimate 

Code  A  (no  design  competed) 


Checked  By 


Quantity  Labor 


No.  Unit  Per 

Units  Meas.  |  Unit  I  Total 


Material 


Per 

Unit  Total 


Demolish  existing  boiler 

1 

EA 

$1,200 

$1,200 

$0  I  $1,200 


Provide  &  Install  1 ,020,000  btuh  boiler 

1 

EA 

$1,675 

$1,675 

$7,250 

$7,250 

r$ 

Subtotal 


Sales  Tax  @  8% 


Subtotal 


Contractor  OH  &  Profit  @  30% 


Subtotal 


Bond  @1% 


Subtotal 


Estimating  Contingency  @10% 


Total  Probable  Construction  Cost 


$10,125 


$810 


$3,281 


$142 


$14,358 


$1,436 


$15,793 


CONSTRUCTION  COST  ESTIMATE 


Project 

EEAP  Limited  Energy  Study _ 


Location 

Fort  Hunter-Liggett,  California 


En  gineer-Archrtect 

Keller  &  Gannon 


Drawing  No. 

ECO  B-21,  REPLACE  BOILERS,  BLDG  295 


Date  Prepared 

February  1993 


Project  No.  Basie  for  Estimate 


Quwitity 


No.  Unit  Per 

Units  Meas,  Unit  Total 


Code  A  (no  design  competed) 


I  Checked  By 


Material 


Per 

Unit 


Demolish  existing  boiler 


1  lEA  I  $1,500  I  $1,500 


$0  $1,500 


Provide  &  Install  3,250,000  btuh  boiler 

1 

EA 

$2,800 

$2,800 

$18,900 

$18,900 

$21,700 

Subtotal 


Sales  Tax  @  8% 


Subtotal 


Contractor  OH  &  Profit  @  30% 


Subtotal 


Bond  @1% 


Subtotal 


Estimating  Contingency  @10% 


Total  Probable  Construction  Cost 


$23,200 


$1,856 


$25,056 


$7,517 


$32,573 


$326 


$32,899 


$3,290 


$36,188 


CONSTRUCTION  COST  ESTIMATE 


Project 

EEAP  Limited  Energy  Study 


Location 

Fort  Hunter-Liggett,  California 


Engineer-Architect 

Keller  &  Gannon 


Drawing  No. 

ECO  B-21.  REPLACE  BOILERS.  BLDG  642 


Quantity 


Na  Unit  I  Per 

Units  Maas.  I  Unit  Total 


Date  Prepared  Sheet  ^  Of 

February  1993 


Project  Na  Basis  for  Estimate 

Code  A  (no  design  competed) 


Checked  By 


Material 


UnH  I  Total 


Demolish  existing  boiler  | 

1 1 

EA 

$750 

$750 

$0  $750 


Provide  &  Install  180,000  btuh  boiler 

1 

EA 

1  $840  1 

1  $840  1 

1  $1,825 

$1,825 

$2,665 

Subtotal 


Sales  Tax  @  8% 


Subtotal 


Contractor  OH  &  Profit  @  30% 


Subtotal 


Bond  @1% 


Subtotal 


Estimating  Contingency  @10% 


Total  Probable  Construction  Cost 


$3,415 


$273 


$3,688 


$1,106 


$ 


$48 


$4,843 


$484 


$5,327 


Life  Cycle  Cost  Analysis  Summary  Eco  C9 

Energy  Conservation  investment  Program  (ECiP)  Sheety^of  2/ 


Location:  Fort  Hunter  Liggett,  California  Region  No.  4 

Project  Title:  Replace  Low  Efficiency  Boilers 
Discrete  Portion  Name:  ECO#  B-21 

Analysis  Date:  March  1993  Economic  Life:  15  YEARS 


Project  No.  1 6-403-1 0 
Fiscal  Year  FY96 

Preparer  KELLER  &  GANNON 


1 .  Investment  Costs _ _ 

A.  Construction  Costs  $69,756 

B.  SlOH  $3,837 

C.  Design  Cost  $4,1 85 

D.  Total  Cost  (1 A+1B+1C)  iTf.VS 


E.  Salvage  Value  of  Existing  Equipment 

F.  Public  Utility  Company  Rebate 

G.  Total  Investment  (1 D-1 E-1 F) 


$0 

$0 

$77,778 


2.  Energy  Savings  (^^)/Cost(-): _ 

Date  of  NISTiR  85-3273-X  Used  for  Discount  Factors 


Energy  Cost  Saving 

Source  $/MTBU/{1)  MBTU/YR(2) 


A,  Elec. 

$21.84 

0.0 

B.  Dist 

$4.98 

0.0 

C.  Propane 

$7.87 

915.7 

D.  Demand 

$108.60 

0.0 

k 

E.  Other 

F.  Total 


3.  Non  Energy  Savings  (+)  or  Cost  (-): 


Annual  $ 

Discount 

Discounted 

Savin9s(3) 

Factor(4) 

Savings  (5) 

$0 

11.70 

$0 

$0 

13.78 

$0 

$7,206 

14.16 

$102,039 

$0 

11.70 

$0 

$7,206  $102,039 


A.  Annual  Recurring  (+/-) 

(1)  Discount  Factor  (Table  A) 

(2)  Discounted  Savings/Cost  (3A  x  3A1) 

$0 

11.12 

$0 

B.  Non  Recurring  Savings  (+)  or  Cost  (-) 

Item  Savings(+)  Year  of 

Discount 

Dosoounted  Sav- 

Cost(-){1)  Occur.  (2) 

Factor(3) 

ings(+)Cost{-){4) 

a 

b.  _ _ 

c. 

d.  Total  — — —  — ~  . 

C  Total  Non  Energy  Discounted  Savings  (3A2+3Bd4)  $0 

4.  Simple  Payback  1  G/(2F3+3A+(3Bd1  /Economic  Life)):  1 0.8  Years 

5.  Total  Net  Discounted  Savings  (2F5+3C):  $102,039 

6.  Savings  to  Investment  Ratio  (SIR)  5/1 G:  1 .31 

7.  Adjusted  internal  Rate  of  Return  (AIRR): 


CB-4 


ll ^  Z I 


Copper-Fm®  Boilers 


J 


COPPER-FIN®— the  energy  efficient  concept  for  today— and  tomorrow! 

■  22  models — capacities  to  3,080,000  BTU — a  size  for  every 
application 

■  Boiler  design  provides  total  protection  from  thermal  shock 

■  Fin  tube  heat  exchanger  provides  scale  free  performance 

■  immediate  response  to  heating  demands 

■  Compact,  lightweight  construction 

■  A  complete  range  of  firing  control  and  safety  options 

■  Easily  the  most  servicable  Boiler  on  the  market 

Meets  ASHRAE  90A-1980  Energy  Efficiency  Standards. 


70,000  Thru  355,000  BTU 
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Standard  Equipment 

■  Dial  type  temperature,  pressure  and  altimeter  gauge, 

■  Copper  fin  tubes.  J 

■  Atmospheric  burners. 

■  Master  on-off  switch. 

■  Redundant  gas  valve. 

■  Adjustable  high  limit. 

■  ASME  pressure  relief  valve —  30  PSI. 

■  Indoor  or  outdoor  Installation. 

■  24  volt  control  system  with  transformer. 

■  Adjustable  aquastat. 

■  Combination  gas  valve. 

■  Slideout  burner  tray. 

■  Completely  enclosed  controls. 

■  Thermocouple  supervised  pilot,  100%  shut-off. 

Optional  Equipment 

m  Intermittent  pump  controller  ■  Cupro-nickel  heat 
exchanger  ■  Indoor/outdoor  control  ■  Low  water  cut-off 

■  Flow  switch  ■  Modusnap  valve  ■  High/low  gas  pressure 
safety  switch  ■  Alarm  Bell— 120V  ■  Manual  reset  high 
limit  ■  Module-Pak  sequence  firing  ■  Thermometer 


Model 

Number 

BTU 

Input 

BTU 

Output 

Min. 

Pipe 

Size 

Gas 

Conn. 

Size 

Height 

Width 

“L” 

Length 

“V” 

Vent 

“A*’ 

‘‘B*’ 

“C” 

Weight 

1  Indoor  Models 

CB70 

72.000 

57,600 

r 

57% 

28 

17 

4 

12 

32% 

6 

185 

CB110 

108,000 

86,400 

r 

W 

58y4 

26 

19 

5 

14 

32% 

7 

195 

CB150 

144.000 

115.200 

2" 

V2” 

59 

28 

20% 

6 

15% 

32% 

7% 

210 

CB21S 

216,000 

172,800 

r 

w 

60 

26 

24 

7 

19 

Km 

232 

CB255 

252.000 

201,600 

2" 

61 V4 

28 

26 

8 

21 

32% 

10% 

251 

CB3S5 

355,000 

284,000 

r 

61% 

28 

32 

9 

27 

32% 

13% 

292 

Outdoor  Models  - j 

CB70 

72.000 

57,600 

r 

Va" 

39% 

26 

17 

_ 

12 

_ 

_ 

185 

CB110 

108,000 

86,400 

r 

39% 

28 

19 

_ 

14 

_ 

_ 

195 

CB150 

144,000 

115,200 

r 

Vz” 

39% 

28 

20% 

_ 

15% 

_ 

_ 

210 

CB215 

216,000 

172,800 

T 

1/2- 

39% 

28 

24 

_ 

19 

_ 

_ 

232 

CB255 

252,000 

201,600 

z 

39% 

28 

26 

_ 

21 

_ 

_ 

251 

CB355 

355,000 

284,000 

z 

39% 

28 

32 

— 

27 

— 

— 

292 

NOTES:  1.  NOTE  LP  gas  nndolsmamtainfuUrat9dk^)ut— no  derating  required  on  tfMsenmMa. 
2.  Capacity  ratirigs  are  actual h0at»rpwtomwiC9m8C^comt)uatjon  efficiency. 


CB70-CB355 
OUTDOOR  MODEL 
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CB70-CB355 
INDOOR  MODEL 


380,000  Thru  3,080,000  BTU 
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Standard  Equipment 

■  Dial  type  temperature,  pressure  and  altimeter  gauge. 

■  Copper  fin  tubes. 

■  Atmospheric  burners. 

■  Redundant  gas  valve. 

■  Adjustable  high  limit. 

■  ASME  pressure  relief  valve — 50  PSI. 
m  Spark  ignition.  (CB475>CB3080) 

■  24  volt  controls. 

■  Built-In  draft  diverter. 

■  Off/On  switch  with  indicator  light. 

■  Removable  burner  tray. 

■  Enclosed  control  panel. 

■  Adjustable  aquastat. 

■  Main  gas  pressure  regulator  and  pilot  regulator. 

■  Manually  operated  main  gas  cock  and  pilot  gas  cock. 

■  Low  Water  Cut-Off  (probe  type).  (CB154O-CB3080) 

■  Module  Rring— Standard  on  models  CB1700  and 
above. 

■  Leak  test  gas  cock.  (CB1 540-CB3080) 

■  Flow  switch.  (CB1540'CB3080) 

Optional  Equipment 

■  Intermittent  pump  controller  ■  Cupro-nickel  heat 
exchanger  ■  Indoor/outdoor  control  ■  Low  water  cut-off 

■  Flow  switch  ■  Modulating  gas  valve  ■  High/low  gas 
pressure  safety  switch  ■  Alarm  Bell — 120V  ■  Manual 
reset  high  limit  ■  Module-Pak  sequence  firing  ■  Additional 
solenoid  gas  valves  ■  Motorized  gas  valve 

■  Themiometer 


MODEL 

BTU 

Input 

Natural 

Gas 

BTU 

Output 

Natural 

Gas 

Gas 

Conn. 

Size 

V 

Vent 

L  t 
Length 

w  t 

Width 

DIMENSIONS 

H  A 

Height 

B 

C 

Gas 

Inlet 

Ship 

Wgt 

CB380 

DISCONTINUED 

CB475 

475,000 

380,000 

1 

10 

43 

35^/4 

47 

35% 

26% 

14 

692 

CB570 

570,000 

456.000 

1 

12 

48 

35^/4 

47 

40% 

26% 

14 

756 

CB665 

665,000 

532,000 

1 

12 

53 

35^! 

47 

45% 

26% 

14 

820 

CB760 

760,000 

608,000 

1 

14 

58 

35yj 

47 

50% 

26% 

14 

884 

CB855 

855,000 

684,000 

1 

14 

63 

35^/4 

47 

55% 

26% 

14 

948 

CB940 

940,000 

752,000 

1 

14 

68 

47 

60% 

26% 

14 

1012 

CB1120 

1,118,400 

894,000 

1V4 

16 

78 

35^/fe 

47 

70% 

26% 

14 

1180 

CB1210 

1,206,400 

965,000 

1V4 

16 

83 

35% 

47 

75% 

26% 

14 

1238 

CB1350 

1,350,000 

1,080,000 

iy4 

18 

93 

35% 

47 

85% 

26% 

14 

1300 

CB1540 

1,540,000 

1,232,000 

V/2 

18 

72y4 

57 

67% 

65% 

35% 

11 

1360 

CB1700 

1,694.000 

1,355,200 

2 

20 

771/t 

57 

67% 

70% 

35% 

11 

1420 

CB2000 

2,002,000 

1,601,600 

2 

20 

88 

57 

67% 

81% 

35% 

11 

1660 

CB2310 

2,310,000 

1,848,000 

2 

2-16 

98^/fe 

57 

67% 

91% 

35% 

11 

1900 

CB2620 

2,618.000 

2,094,400 

2 

2-18 

109 

57 

67% 

102% 

35% 

11 

2140 

CB3080 

3,080,000 

2,464,000 

2 

2-18 

124% 

57 

67% 

117% 

35% 

11 

2500 

NOTES:  1.  For  LP.  gas  models,  nducvmput  and  recovery  12%.  for  models  •quipped  with 

2.  Capacity  raimgs  are  actual  heater  performance  at  60%combustionefnciertey.  standard  firing  oontroi  systems. 


CB380-CB1350 
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CB1540-CB3080 


Temperature  Rise  Chart 


20  OP  'Ll 
aco  &-ZI 


Pressure  Drop—Lochinvar  Copper-Fin®  CB  Boilers 
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Typical  Specification  ec^e-Li 

BOILER— The  hot  water  boiler  shall  be  LOCHINVAR  COPPER-FIN  MODEL  CB _ _  having  an  input  rating  of 

_ BTU/HR  input  and _ BTU/HR  output. 

The  water  containing  section  shall  be  of  the  “fin-tube,"  2  pass  design,  with  straight  solid  copper  tubes  having  extruded 
integral  fins  spaced  7  fins  per  inch.  Tubes  shall  be  securely  rolled  into  glass-coated,  cast  iron  headers  with  inspection 
coverplates  removable  from  either  end  of  the  heat  exchangerfor  purposes  of  inspection,  cleaning,  or  repair.  Heat  exchanger 
shall  be  mounted  on  a  stress-free  steel  framework  (Models  CB380-3080)  in  order  to  provide  a  “free-floating”  design,  able 
to  withstand  the  effects  of  thermal  shock.  Heat  exchanger  shall  carry  a  five  year  limited  warranty  against  failure  caused 
by  defective  workmanship  or  material. 

The  boiler  shall  bear  the  ASME  “H”  stamp  and  shall  be  National  Board  listed  for  1 60#  working  pressure.  The  combustion 
chamber  shall  be  enclosed  by  high  temperature  resistant,  spall-proof  refractory,  which  shall  be  modular  for  ease  of 
replacement  in  sections.  Boiler  shall  be  constructed  with  a  16  gauge  jacket,  galvanized  inside  and  outside,  and  protected 
with  a  3  coat  acrylic  finish.  Boilers  CB380-3080  shall  have  a  built-in  draft  diverter  contained  entirely  within  the  jacket,  and 
requiring  no  additional  external  drafthood  devices.  Models  CB70-355  shall  be  available  with  either  indoor  or  outdoor  vent 
kits  (specify).  The  boiler  shall  contain  3V2  inches  of  high  density  fiberglass  insulation. 

Standard  controls  and  equipment  shall  include:  Copper  fin  tubes,  atmospheric  ribbon-type  burners  of  aluminized  steel, 

1 00%  safety  pilot  shutdown,  control  aquastat,  electric  hi-limit,  redundant  gas  valves,  manual  gas  cock,  main  and  pilot 
gas  pressure  regulators,  master  switch,  ASME  pressure  relief  valve.  Boiler  shall  meet  the  energy  efficiency  standards  of 
ASHRAE  90A-1980.  Boiler  shall  be  A.G.A.  or  U.L.  approved  and  listed. 

The  Firing  Control  System  shall  be _ ,  (options  below).  Prefix  “F”  denotes  standard  on/off  firing; 

prefix  “M"  denotes  module  firing. 

FI  Standard  equipment  for  Models  CB70-CB380.  Thermocouple  supervision,  standing  pilot. 

F9  Standard  equipment  for  CB475  through  CB1540.  Electronic  pilot  supervision,  spark  ignition.  4  second  main  gas 

shutdown. 

M9  Standard  equipment  on  CB1700  through  CB3080.  Electronic  pilot  supervision,  spark  ignition.  4  second  main  gas 
shutdown. 

F3/M3  FM  approved  system. 

F4/M4  IRI  (formerly  FIA). 

F5/M5  Illinois  School  Code. 

F6/M6  Improved  Risks  Mutual  (IRM). 

F7/M7  California  Code. 

F9/M9  Includes  spark  ignition,  electronic  pilot  supervision,  4  second  main  gas  shutdown. 

BURNER  MODULATION  (OPTIONS  A  &  B) 

A)  Boiler  shall  be  module  fired  to  effect  peak  fuel  efficiency.  Module  firing  shall  employ  dual  gas  controls,  gas  valves, 
and  aquastats,  with  an  overriding  hi-limit  safety  control.  With  aquastat  settings  a  few  degrees  apart,  upon  a  call  for 
heat,  50%  of  the  boiler  input  will  be  fired.  Where  the  demand  cannot  be  met  in  this  mode,  the  remaining  50%  of  boiler 
input  shall  be  fired  automatically  to  reach  the  full  rated  input  of  the  boiler.  Boiler  shall  be  capable  of  1 00%  on/off  firing. 

B)  Boiler  shall  have  a  motor  operated  modulating  gas  valve  capable  of  regulating  the  input  rating  of  the  boiler  proportionate 
to  the  heating  demand.  Full  modulation  permits  boiler  operation  from  100%  of  rated  input  down  to  approximately  20% 
of  rated  input,  in  order  to  effect  greater  boiler  and  system  efficiency. 

NOTE:  Module  firing  systems  are  available  with  all  firing  control  packages. 
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Lochinvar  Water  Haater  Corporation 
Naahvllla,  Tannaaaae  37210  □  (615)  889-8900 
'telax  Number  55-5161  □  FAX:  615-885-4403 
Detroit,  Michigan  48227  □  (313)  273-9500 
FAX:  313-273-4328 
Dallas,  Texas  75234  □  (214)  484-8877 
FAX:  214-247-1411 
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Life  Cycle  Cost  Analysis  Summary  ECO  c-i 

Energy  Consenration  Investment  Program  (EClP)  Sheet  7  to  7 


Location:  Fort  Hunter  Liggett,  California  Region  No.  4 

Project  Title:  Reduce  DHW  Temperatures 
Discrete  Portion  Name:  ECO#  C-1 

Analysis  Date:  March  1993  Ecorwmic  Life:  15  YEARS 


Project  No.  16-403-10 
Fiscal  Year  FY96 

Preparer  KELLER  &  GANNON  - 


1.  Investment  Costs _ 

A.  Construction  Costs  $5,009 

B.  SlOH  $275 

C.  Design  Cost  $301 

D.  Total  Cost  (1A+1B+1C)  W.SBS 


E.  Salvage  Value  of  Existing  Equipment 

F.  Public  Utility  Company  Rebate 

G.  Total  Investment  (1D-1E-1F) 


$0 

$0 

$5,585 


2.  Energy  Savings  (4‘)/Cost(-): _ 

Date  of  NISTIR  85^273-X  Used  for  Discount  Factors 


Energy  Cost  Saving 

Source  $/MTBU/(1)  MBTU/YR(2) 


A.  Elea 

$18.23 

199.2 

B.  Dist 

$4.88 

578 

C.  Propane 

$7.87 

430 

D.  Demand 

$108.60 

0.0 

k 

E.  Other 

F.  Total 


AnrMjal$ 

Discount 

Discounted 

Sawings<3) 

Fac(or(4) 

Saving8(5) 

$3,632 

11.70 

$42,496 

$2,881 

13.78 

$39,694 

$3,388 

14,16 

$47,968 

$0- 

11.70 

$0 

158^88 - JTSSTRT 


3.  Non  Energy  Savings  (+)  or  Cost  (-): _ 

($5,009) 


Discount 
Factor(3) 

a.  - 

b. 


d.  Total 


A  Annual  Recurring  (+/-) 

(1)  Discount  Factor  (Table  A) 

(2)  Discounted  Savings/Cost  (3 A  x  3A1) 

B.  Non  Recurring  Savings  (4)  or  Cost  (-) 

Item  Savings(4)  Year  of 

Cost(-)(1)  Occur.  (2) 


C  Total  Non  Energy  Discounted  Savings  (3A24’3B(i4) 

4.  Simple  Payback  1G/(2F3+3A+(3Bd1/EoorK)mic  Life)): 

5.  Total  Net  Discounted  Savings  (2F5+3C): 

6.  Savings  to  Investment  Ratio  (SIR)  5/1G: 

7.  Adjusted  Internal  Rate  of  Return  (AIRR): 


11.12 

($55,700) 


Doscounted  Sav- 
ingt(+)Cott(-)(4) 


($5S,700) 

1.1  Years 
$74,457 
13.33 
37.56% 
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CONSTRUCTION  COST  ESTIMATE 


Project 

EEAP  Limited  Energy  Stud 


Location 

Fort  Hunter-Liggett,  California 


Enginaar-Architoct 

Keller  &  Gannon 


ECO-C2  Install  Pipe  Insulation 


Una  Ham 


Bldg.  207,  F/g  insul.  for  2"  pipe 


Bldg.  208,  F/g  inusl.  for  2"  pipe 


Bldg.  229,  F/g  insul.  for  2“  pipe 


Date  Praparad  Shaak  Of 

February  1993 


No.  I  Basis  for  Estimate 


Coda  A  (no  design  eompated) 


Bldg.  238,  F/g  insul.  for  1“  pipe 


Bldg.  290,  F/g  insul.  for  1" 


uantity 


No.  Unit  Par  i 

Unas  Maas.  UnH  Total 


10  ILF 


10  LF 


10  LF 


Par 

Untt  Total 


Bldg.  230,  F/g  insul.  for  2*  pipe 

ILF 

$6 

$60 

$4 

1  $40 

1  $100 

e  1 

LF 

$4 

$40 

$2 

$20  j 

$60 

10 

$4 

$40 

$2 

$20  j 

$60 

Subtotal 


Sales  Tax  @  8% 


Subtotal 


Contractor  OH  &  Profit  @  30% 


Subtotal 


Bond@1% 


Subtotal 


% 


Total  Probable  Construction  Cost 


Life  Cycle  Cost  Analysis  Summary 
Energy  Conservation  Investment  Program  (EClP) 


Location:  Fort  Hunter  Liggett,  California  Region  No.  4 

Project  Title:  ECO-C2  INSTALL  PIPE  INSULATION 

Discrete  Portion  Name:  Bldgs.  127, 197, 212, 240  &  301 

Analysis  Date:  March  1993  Economic  Life:  15  YEARS 


Project  No.  16-403-10 
Rscai  Year  FY96 

Preparer  KELLER  &  GANNON 


1.  Investment  Costs _ 

A.  Construction  Costs  $811 

B.  SlOH  $4S 

C.  Design  Cost  $0 

D.  Total  Cost  (1A+1B+1C)  ' 


E.  Salvage  Value  of  Existing  Equipment 

F.  Public  Utility  Company  Rebate 

G.  Total  Investment  (1D-1E-1F) 


$0 

$0 _ 

$856 


2.  Energy  Savings  (+)/Cost(-): _ 

Date  of  NISTIR  85^273-X  Used  for  Discount  Factors 


Energy 

Cost 

Saving 

Annuals 

Discount 

Discounted 

Source 

$/MTBU/(1) 

MB-nJ/YR(2) 

Savings(3) 

Factor(4) 

Sayings(5) 

,  A.  Elec. 

$18.23 

0 

$0J^ 

11.70 

$0»:v 

B.  Dist 

$4.98 

48 

$240 

13.78 

$3,308 

C.  Propane 

$7.87 

15 

$117 

14.16 

$1,660 

D.  Other 

NA 

0 

$0^ 

NA 

NA¬ 

E.  Demand  Savings 

$0: 

11.70 

SO  r 

F.  Total 

63^ 

3357 

$4,968 

3.  Non  Energy  Savings  (+)  or  Cost  (•): 

A.  Annual  Recurring  (+/-) 

$03 

(1)  Discount  Factor  (Table  A) 

11.12 

(2)  Discounted  Savings/Cost  (3A  x  3A1) 

$02 

B.  Non  Recurring  Savings  (+)  or  Cost  (-) 

Item 

Savings(-f) 

Year  of 

Discount 

Dosoounted  Sav-  - 

Cost(-)(1) 

Occur. 

Factor(3) 

ings(+)Cost(-)(4) 

a. 

$0T 

15^ 

0.56  ' 

$0- 

$0* 

15  » 

0.56^ 

$0^ 

c. 

$0 

15-^ 

0.56  ’ 

$0^ 

d.  Total 

$0^ 

0  -- 

0.00 

$0- 

C  Total  Non  Energy  Discounted  Savings  (3A2+3Bd4) 

$or 

4.  Simple  Payback  1G/(2F3+3A-i-(3Bd1/Eoonomie  Life)): 

5.  Total  Net  Discounted  Savings  ^5+3C): 

6.  Savings  to  Investment  Ratio  (SIR)  S^G: 

7.  Adjusted  Internal  Rata  of  Return  (AIRR): 


2.4  ^  Years 
$4,968 
S.81w 
41%  " 
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HEAT  LOSS  Btu/hr 
FOR  10  ft  PIPE  LENGTH 


FIGURE  8-47.  HEATING-HEAT  LOSS  FOR  VARIOUS  PIPE  SIZES. 
INSULATION  THICKNESS,  AND  WATER 
TEMPERATURES  FROM  lOO^F  TO  180®F 


DOMESTIC  HOT  WATER  TANK  INSULATION  LOSSES: 


Assumptions: 


CjCO  cz 


1.  Existing  Hot  Water  Heater  tanks  that  do  not  have  insulatiuon 
blankets  are  assumed  to  have  the  equivalent  of  1-inch  thick 
insulation. 

2.  Installation  of  an  insulation  jacket  will  provide  the  equivalent  of 
3-inch  thick  insulation. 

3.  Heat  losses  are  In  addition  to  those  included  in  'Efficiency  calulaHon 
under  'Convection  Losses*. 


4.  Unless  controlled  by  time  clock  or  othet  means,  losses  are  assumed 
to  be  continuous,  8,760  Hours  per  year. 


Assumptions: 


1 .  Existing  Hot  Water  Heater  tanks  that  do  not  have  insulatiuon 
blankets  are  assumed  to  have  the  equivalent  of  1-inch  thick 
insulation. 

2.  Installation  of  an  insulation  jacket  will  provide  the  equivalent  of 
3-inch  thick  insulation. 

3.  Heat  losses  are  in  addition  to  those  kicluded  in  ‘Efficiency*  calulation 
under  ‘Convection  Losses*. 

4.  Unless  controlled  by  time  clock  or  othet  means,  losses  are  assumed 
to  be  continuous,  8,760  Hours  per  year. 


DOMESTIC  HOT  WATER  TANK  INSULATION 


Building  Number 

Tank 

Gallons 

Existing 
Temp  Deg  F 

Existing  Condtion 

Tank  insitn  Heat  Loss 

Inches  Mil  BTU/Yr 

Proposed  Condtion 

Tank  Insitn  Heat  Loss 

Inches  Mil  BTU/Yr 

6 

- r 

3.1 

80 

80 

135 

1 

5.1 

3 

1.8 

3.3  1 

81 

20&40 

135 

1 

5.2 

3 

1.9 

3.3  1 

101 

100 

160 

1 

8.3 

3 

3.0 

5.3  1 

101.1 

40 

140 

1 

3.3 

3 

1.2 

2.1  1 

101.2 

83 

140 

1 

5.6 

3 

2.0 

3.6 

120 

100 

110 

1 

3.9 

3 

1.4 

2.5 

120.1 

100 

140 

1 

6.5 

3 

2.4 

4.1 

124 

40 

160 

1 

4.2 

3 

1.5 

Z7 

127 

100 

128 

1 

5.5 

3 

2.0 

3.5 

131 

40 

135 

1 

3.1 

3 

1.1 

2.0 

144 

69 

Not  used 

1 

0.0 

3 

0.0 

0.0 

149 

40 

135 

1 

3.1 

3 

1.1 

2.0 

197 

6 

128 

1 

1.3 

3 

0.5 

0.8 

206 

2x850 

140 

1 

57.8 

3 

21.0 

36.8 

210 

100 

140 

1 

6.5 

3 

2.4 

4.1 

219 

80 

120 

1 

4.0 

3 

1.5 

ZS 

238 

125 

122 

1 

5.6 

3 

2.0 

3.6 

252 

52 

120 

1 

Z9 

3 

1.1 

1.8 

287 

40 

140 

1 

3.3 

3 

1.2 

2.1 

290 

100 

135 

1 

6.1 

3 

2.2 

__  3.9J 

TahklnsKn  Heat  Loss  Tankinsitn  Fuel  Oil  Propane  Electric  I  FOAnn.  Prop.  Ann  Elec.  Ann  I  LCC  Investment 
Inches  MIIBTU/Yr  Inches  MIIBTU/Yr  MIIBTU/Y  Mil  BTU/y|$  Savings  $  Savings  $  Savings!  Sawings _ 


0 

3p 

ft 

S 

> 

fi 

3) 

ft 

0 

) 

0 

? 

ft 

0 

) 

0 

> 

B 

> 

i 

ft 

) 

a 

p 

1 

a 

► 

1 

1 

a 

» 

1 

LO 

$75  1 

$75  II 

$100  II 

$75  1 

in 

1^ 

$100  I 

$100  [ 

$75  1 

$100  1 

o 

10 

R 

s 

in 

<0^ 

$100  1 

1  sz$ 

1  $100  1 

[34$ 1 

1  sz$  1 

1  $100  1 

1  $3,160 

1 

$384  1 

$405  1 

$478  1 

$191  1 

00 

8 

$207 

CM 

cx> 

8 

Si 

CO 

CM 

1  $318 

9Z^$  1 

1  $0 

1  $175 

1  $107 

1  $1,660 

1  $235 

1  $220 

00 

CM 

40 

1  $235 

1  $183 

1  $348 

1  $6,936 

o 

$33  1 

$35  1 

$0  1 

$0  1 

$0  1 

$0  I 

$0  1 

$0  1 

$0  I 

$0 

8 

$9 

o 

4^ 

$0 

$0 

o 

u 

$0 

O 

40^ 

1  $97 

I 

$0  1 

$0  1 

s 

CO 

T- 

$22 

$15 

$22 

CM 

T* 

¥> 

$0 

CM 

$0 

$0 

$0 

$16 

$20 

$0 

CO 

s 

in 

u 

$276 

o 

$0  1 

$0  1 

$0  1 

o 

o 

o 

$0 

o 

o 

O 

$0 

o 

o 

1  $120 

T“ 

o 

ce- 

1  $0 

o 

o 

40- 

o 

40^ 

00 

CO 

i 

1 

\ 

1 

1 

1 

1 

a 

a 

cs 

s 

1 

5 

1 

s 

1 

a 

a 

1 

a 

a 

a 

a 

a 

a 

a 

35.1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1  27.6 

1 

CQ 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

a 

a 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

1 

j 

1 

1 

1  9*S 

0» 

CO 

lO 

i6 

CM 

m 

Mi 

T“ 

CO 

O 

<0 

CO 

flO 

IS 

M) 

q 

<D 

Mi 

fl» 

ei 

CO 

CO 

T- 

4P 

1 

1 

1 

1 

1 

8 

a 

CP 

& 

P101 

T120 

IT  124 

H 

T- 

«0 

J. 

IS  144 

s 

H 

A 

T“ 

SL 

IP  206 

IP  210 

IP  219 

IS  238 

IP  252 

§ 

IS  290 

CONSTRUCTION  COST  ESTIMATE 


ProjMt 

EEAP  Limited  Energy  Study _ 


Location 

Fort  Hunter-Liggett,  California _ 


Enginear-ArchHect 

Keller  &  Gannon  _ 


rawing  no. 

ECO-C3  Insulate  DHW  Heaters 


uantity 


No.  I  Unit 
Unite  Maas. 


Data  Praparad  Shaat  Of 

February  1993 


Projact  No.  |  Baa»  for  Estmata 

Coda  A  (no  dattgn  eompatad) 


Par 

Unit  Total 


<  80  Gal.  DHW  Heater  insulation  kit 


fiberglass  11/2*  Thick 


2  lEA  I  $24 


$48  I  $13  I  $25 


Typical  for  13  others 


>  80  Gal.  DHW  Heater 


EA 

$65 

$455 

$35 

$245 

$700 

850  Gal.  Tank  Insulated  w/  3*  CaSil 

2 

EA 

$455 

.$910 

1  $325  1 

$650 

$1,560 

Subtotal 


Sales  Tax  @  8% 


Subtotal 


Contractor  OH  &  Profit  @  30% 


Subtotal  _ 


Bond@1%  _ 


Subtotal 


Estimating  Contingency  @10% 


Total  Probable  Construction  Cost 


$3,160 


$253 


$3,413 


$1,024 


$4,437 


$44 


$4,481 


$448 


$4,929 


Life  Cycle  Cost  Analysis  Summary 
Energy  Consen^ation  Investment  Program  (EClP) 


Location:  Fort  Hunter  Liggett,  California  Region  No.  4 

Project  Title:  ECO-C3  INSTALL  TANK  INSULATION 
Discrete  Portion  Name: 

Analysis  Date:  March  1993  Economic  Life:  15  YEARS 


1 .  Investment  Costs _ 

A.  Construction  Costs  $3,160 

B.  SlOH  $174 

C.  Design  Cost  $0 

D.  Total  Cost  (1A+1B+1C)  ^,334 


E.  Salvage  Value  of  Existing  Equipment 

F.  Public  Utility  Company  Rebate 

G.  Total  Investment  (1D-1E-1F) 


$0 


Project  No.  1 6-403-1 0 
Fiscal  Year  FY96 

Preparer:  KELLER  &  GANNON 


$3,334 


2.  Energy  Savings  (+)/Co8t(-): _ 

Date  of  NISTIR  85-3273-X  Used  for  Discount  Factors 


Energy  Cost  Saving 


Source 

$/MTBU/(1) 

MBTU/YR(2) 

A.  Elec. 

$18.23 

5 

B.  Dist 

$4.98 

28 

C.  Propane 

$7.87 

35 

D.  Other 

NA 

0 

E.  Demand  Savings 

F.  Total  68 


3.  Non  Energy  Savings  (+)  or  Cost  (-): 


Annual  $ 

Discount 

Discounted 

Savings(3) 

Factor(4) 

Savings(5) 

$97 

11.70 

$1,130 

$137 

13.78 

$1,894 

$275 

14.16 

$3,900 

$0 

NA 

NA 

$0 

11.70 

$0 

$510 

$6,925 

A.  Annual  Recurring  (+/-)  _ $0 _ 

(1 )  Discount  Factor  (T able  A)  11.12 

(2)  Discounted  Savings/Cost  (3A  x  3A1)  $0 

B.  Non  Recurring  Savings  (+)  or  Cost  (-) 


Item  Savings(+)  Year  of  Discount 

Cost(-){1)  Occur.  (2)  Factor(3) 

a.  $0  15  0.56 

b.  $0  15  0.56 

c.  $0  15  0.56 

d.  Total  - 53 - 3 - BOT 

C  Total  Non  Energy  Discounted  Savings  (3A2+3Bd4) 

4.  Simple  Payback  1G/(2F3+3A+(3Bd1 /Economic  Life)); 

5.  Total  Net  Discounted  Savings  (2F5+3C): 

6.  Savings  to  Investment  Ratio  (SIR)  5/1 G: 

7.  Adjusted  Internal  Rate  of  Return  (AIRR): 


Doscounted  Sav- 
lngs{+)Cost(-)(4) 

$0 

$0 


$0 


13% 
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SPEAKMAN  EASY-PUSH 


—  1^0  ^  Metering  Lcnratory 

i5avi;»'  -b  \)n$-U\\  Cenferset 

□  Combinations 

□  S-4131 

^  Speakman  Polished  Chrome  Plated  EASY-PUSH  4" 

p  Centerset  Metering  Lavatory  Combination.  Color- 

(  coded  EASY-PUSH  handles  with  brass  yokes. 

Concealed  cycle  adjustment  without  shutting  off 
water  supply.  1 14"  P.O.  pop-up  drain.  Nonhammering 
\  operating  units  protected  by  monel  mesh  screens. 

)  Vandal-resistant  standard.  Water  conserving, 

vandal-resistant  flow  control  device  reduces  flow  to 


a  maximum  of  3.0  gpm  at  80  pounds  flow  pressure. 

□  S-4141 

Speakman  Polished  Chrome  Plated  EASY-PUSH  4" 
Centerset  Metering  Lavatory  Combination.  Color- 
coded  EASY-PUSH  handles  with  brass  yokes. 
Concealed  cycle  adjustment  without  shutting  off 
water  supply.  1 14"  P.O.  strainer  drain.  Nonhammering 
operating  units  protected  by  monel  mesh  screens. 
Vandal-resistant  standard.  Water  conserving, 
vandal-resistant  flow  control  device  reduces  flow  to 
a  maximum  of  3.0  gpm  at  80  pounds  flow  pressure. 


OPTIONS 


SUFFIX 

DESCRIPTION 

□  BOCA/FLO 

Vandal-Resistant  0.5  gpm 

Flow  Regulator 

□  BH 

Brass  Handies 

□  LD 

Less  Drain  Assembly 

□  PALM 

Palm  Buttons 

(not  handicapped  approved) 

This  space  for  Architect/Engineer  approval. 


EASY-PUSH*  -  Registered  T.M.  Speokman  Company 
^Copyright,  Speakman  Company,  1 990  1  /90 


3.0  gpm  flow  control  device  meets  ANSI  A1 12.18.1, 1989  Standard. 


C5 

ECO^DOMESnC  HOT  WATER  SYSTEM  SUMMARY 

FLOW  RESTRICTING  SHOWER  HEAD  AND  LAVATORY  FAUCET  RETROFIT 


Shower  Heads 
Faucets 

Function  Code  1: 


Non  Lo-Flow  Devices: 

Lo-Flow  Devices: 

5.00  gpm 

2.00  gpm 

3.00  gpm 

0.75  gpm 

Offices 

2.00  GPCD 

Assume  use  from  faucets  75%  and  by  Janitor  25%. 

Usage  with  Lo-Flow  faucet  aspirators;  1*10  GPCD 

Function  Code  2;  Shops  &  Warehouses  5.00  GPCD 

Assume  use  from  faucets  50%  of  total  usage. 

Usage  with  Lo-Flow  faucet  aspirators:  3.50  GPCD 

Function  Code  2.1 :  Commercial  Laundries  -  Not  Applicable  to  this  ECO, 


Function  Code  3:  Barracks  &  Quarters  w/o  Dining 


30.00  GPCD 


Lo-Flow 


Usage 

GPCD 

GPCD 

Showers 

19.50 

7.80 

Faucets 

4.50 

1.13 

Clothes  Washing 

6.00 

6.00 

Total  30.00  14.93 

Function  Code  3.1:  Detatched  Latrine  with  Bathing 


Lo-Flow 


Usage 

GPCD 

GPCD 

Showers 

19.50 

7.80 

Faucets 

4.50 

1.13 

Clothes  Washing 

0.00 

0.00 

Total 

24.00 

8.93 

25.00  GPCD 


Function  Code  4;  Barracks  &  Quarters  with  Dining 


30.00  GPCD 


Same  as  Function  Code  3  for  non-cooking  hot  water  usage: 

14.93  GPCD 


Function  Code  5:  Recreation  &  Gyms  w/o  Bathing  0.50  GPCD 

Assume  use  from  faucets  50%  of  total  usage. 

Usage  with  Lo-Flow  faucet  aspirators:  0.35  GPCD 


^6 

ECO^DOMESnC  HOT  WATER  SYSTEM  SUMMARY 


Function  Code  5.1:  Recreation  &  Gyms  with  Bathing  12.00  GPCD 


Lo-Flow 


Usage 

GPCD 

GPCD 

Showers 

10.50 

4.20 

Faucets 

1.50 

0.38 

Clothes  Washing 

0.00 

0.00 

Total 


1^00 


4.58 


CONSTRUCTION  COST  ESTIMATE 


Project 

EEAP  Limited  Energy  Stud 


Location 

Fort  Hunter-Liggett,  California 


Engineer-Architect 

Keller  &  Gannon 


Drawing  No. 

ECO-C5  Install  Flow  Metering  Faucets 


Date  Prepared  Sheet  Of 

February  1993 


Project  No.  |  Baais  for  Estimate 

Code  A  (no  design  competed) 


Quantity 


No.  Unit  Per 

Units  I  Meas.  Unit  Total 


hecked  By 


Self-Metering  Lay.  Faucets 

$40 

$600 

$200 

1  $3,000 

$3,600 

Subtotal 


Sales  Tax  @  8% 


Subtotal 


Contractor  OH  &  Profit  @  30% 


Subtotal 


Bond  @1% 


Subtotal 


Estimating  Contingency  @  10% 


Total  Probable  Construction  Cost 


$3,600 


$288 


$3,888 


$1,166 


$5,054 


$51 


$5,105 


$510 


$5,615 


Life  Cycle  Cost  Analysis  Summary 
Energy  Consenration  Investment  Program  (EClP) 


Location:  Fort  Hunter  Liggett,  California  Region  No.  4  Project  No.  1 6-403-1 0 

Project  Title:  ECO-C5  Self-metering  faucets  Fiscal  Year  FY96 

Discrete  Portion  Name:  Bldgs.  182, 197,  212, 240  &  301 

Analysis  Date:  March  1 993  Economic  Life:  1 5  YEARS  Preparer  KELLER  &  GANNON 

1 .  Investment  Costs _ 

A.  Construction  Costs 

B.  SlOH 

C.  Design  Cost 

D.  Total  Cost(1A-HB+1C) 

E.  Salvage  Value  of  Existing  Equipment 

F.  Public  Utility  Company  Rebate 

G.  Total  Investment  (1D-1E-1F) 


2.  Energy  Savings  {+)/Cost{-): _ 

Date  of  NISTIR  85-3273-X  Used  for  Discount  Factors 


Energy 

Cost 

Saving 

Annual  $ 

Discount 

Discounted 

Source 

$/MTBU/(1) 

MBTU/YR(2) 

Savings^) 

Factor(4) 

Savings(5) 

A.  Elec. 

$18.23 

33 

$605 

11.70 

$7,081 

B.  Dist 

$4.96 

0 

$0 

13.78 

$0 

C.  Propane 

$7.87 

0 

$0 

14.16 

$0 

D.  Other 

NA 

0 

$0 

NA 

NA 

E.  Demand  Savings 

“  $0 

11.70 

$0 

F.  Total 

33 

$605 

$7,081 

3.  Non  Energy  Savings  (+)  or  Cost  (-): 

A.  Annual  Recurring  (-f /-) 

$0 

(1)  Discount  Factor  (Table  A) 

11.12 

(2)  Discounted  Savings/Cost  (3A  x  3A1) 

$0 

B.  Non  Recurring  Savings  (+)  or  Cost  (-) 

Item 

Saving8(+) 

Year  of 

Discount 

Doscounted  Sav- 

Cost(-)(1) 

Occur.  (2) 

Factor(3) 

lngs(+)Co8t(-)(4) 

a. 

$0 

15 

0.56 

$0 

b. 

$0 

15 

0.56 

$0 

c. 

$0 

15 

0.56 

$0 

d.  Total 

$0 

fl 

0.00 

$0 

$5,615 

$309 

$337 

TSSISBT - 

$0 

$0 

$6,261 


C  Total  Non  Energy  Discounted  Savings  (3A2+36d4)  $0 

4.  Simple  Payback  1G/(2F3-^3A+(3Bd1 /Economic  Life)):  10.3  Years 

5.  Total  Net  Discounted  Savings  (2F5-f-3C):  $7,081 

6.  Savings  to  investment  Ratio  (SIR)  5/1G:  1.13 

7.  Adjusted  internal  Rate  of  Return  (AIRR):  5.04% 


CONSTRUCTION  COST  ESTIMATE 


Project 

HEAP  Limited  Energy  Study _ 


Location 

Fort  Hunter-Liggett,  California _ 


Enginaar-Architect 

Keller  &  Gannon  _ 


rawing  No. 

ECO-C5  Install  How  Restrictors _ 


Bldg.  127  Lavatory  Flow  Restrictors 


Bldg.  127  Shower  Flow  Restrictors 


Bldo.  197  Lavatory  Flow  Restrictors 


Bldg.  197  Shower  Flow  Restrictors 


1  ILS 


1  LS 


Data  Praparad  Shaat  Of 

February  1993 


Project  No.  |  Basis  for  Estimate 

Coda  A  (no  dasign  competed) 


Quantity 


No.  Unit  Per  | 

Units  Meas.  Unit  Total 


1  ILS 


1  LS 


aterial 

Total 

Total 

Cost 

Subtotal 


Sales  Tax  @  8% 


Subtotal 


Contractor  OH  &  Profit  @  30% 


Subtotal 


Bond  @  1% 


Subtotal 


Estimating  Contingency  @10% 


Total  Probable  Construction  Cost 


Life  Cycle  Cost  Analysis  Summary 
Energy  Conservation  Investment  Program  (EClP) 


Location:  Fort  Hunter  Liggett,  California  Region  No.  4 

Project  Title:  ECO-C5  Install  Flow  Restrictors 
Discrete  Portion  Name:  Bldgs.  127  &  197 

Analysis  Date:  March  1993  Economic  Life:  15  YEARS 

1 .  Investment  Costs _ 

A.  Construction  Costs 

B.  SlOH 

C.  Design  Cost 

D.  Total  Cost  (1A+1B+1C) 

E.  Salvage  Value  of  Existing  Equipment 

F.  Public  Utility  Company  Rebate 

G.  Total  Investment  (1D-1E-1F) 


Project  No.  1 6-403-1 0 
Fiscal  Year  FY96 

Preparer  KELLER  &  GANNON 


$501 


2.  Energy  Savings  (-j-yCostf-): _ 

Date  of  NISTIR  85-3273-X  Used  for  Discount  Factors 


Energy 

Source 

Cost 

$/MTBU/(1) 

Saving 

MBTU/YR(2) 

Annual  $ 
Savings(3) 

Discount 

Factor(4) 

Discounted 

Savings(5) 

A.  Elec. 

$18.23 

13 

$233 

11.70 

$2,730 

B.  Dist 

$4.98 

0 

$0 

13.78 

$0 

C.  Propane 

$7.87 

2 

$17 

14.16 

$234 

D.  Other 

NA 

0 

$0 

NA 

NA 

E.  Demand  Savings 

$0 

11.70 

$0 

F.  Total 

15 

$250 

12,964 

3.  Non  Energy  Savings  (+)  or  Cost  (-): 

A.  Annual  Recurring  (+/-) 

$0 

(1)  Discount  Factor  (Table  A) 

11.12 

(2)  Discounted  Savings/Cost  {3A  x  3A1) 

$0 

B.  Non  Recurring  Savings  (+)  or  Cost  (-) 

Item 

Savings(+) 

Cost(.)(1) 

Year  of 

Occur.  (2) 

Discount 

Factor(3) 

Doscounted  Sav- 
ings(+)Cost(-)(4) 

a. 

$0 

15 

0.56 

$0 

b. 

$0 

15 

0.56 

$0 

c. 

$0 

15 

0.56 

$0 

d.  Total 

$0 

.  fl ' 

0.00 

$0 

C  Total  Non  Energy  Discounted  Savings  (3A2+3Bd4) 

$0 

4.  Simple  Payback  1G/(2F3+3A-i-(3Bd1/Economic  Life)): 

5.  Total  Net  Discounted  Savings  (2F5-f  3C): 

6.  Savings  to  Investment  Ratio  (SIR)  5/1 G: 

7.  Adjusted  Internal  Rate  of  Return  (AIRR): 

2.0 

$2,964 

5.91 

49.75% 

Years 

3  Keller  &  Gannon 
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.SHEETS 


SoAuey  OP  /^^2.  5o<s<S£:sTiEti  n+s: 

rha.SU>f/oab/'if<f  (i 

18.  Garbage  can  wsher  boosMr^  . 

Demand  Reduction  ■  58.5  kw  (booster  capacity) 

Energy  Savings  -  58.5  kw  x  730  hrs/yr  rt  J  U 

-  42.705  Icwh/yr 

Cost  Savings  ■  42.705  kwh/yr  x  $0. 0801/kwh 

-  $3.420.67/yr  -  - . 


fiiXfLH  'fiji-poY' 


Additional  use  of  fuel  oil  ■  42.705  kwh/yr  x  3.413  BTO/kwh  x  boiler  eff.  * 

gal/150.000  BTD 

-  1.296  gal/3nr 

Additional  Cost  -  1.296  gal/yr  x  $1. 20/gal 
-  $1.555.20/yr 

Net  energy  loss  at  site;  net  energy  gain  at  source  of  electricity 
generation. 

Net  Cost  Savings  -  $1.865.47/yr 

Estimated  Cost  -  $3,000  for  heat  exchanger  and  piping  Installed 
.  .  $3,000  cost 

Simple  Payback  -  ;i;865.47/yr  savings 
>  1  year  8  months 


HOT  WATER  - -  ; 

18.  Garbage  can  washer  booster. 

Reeonmend:  Consider  replacing  the  electric  booster  for  the  garbage  r.ea»;T 
washer  at  building  #206  with  one  with  a  heat  source  from^the  ~ 
existing  boiler  st  that  building.  This  action  will  reduce  rhe i 
cMtT  oF~ cleaning  the  cans  while  reducing  the  eleetric..;demand 
for  the  base.  .  . . . . . 
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Life  Cycle  Cost  Analysis  Summary  ego  cr 

Energy  Conservation  Investment  Program  (EClP)  Shset  s  of  5 


Location;  Fort  Hunter  Liggett,  California  Region  No.  4 

Project  Title:  Remove  Electric  Booster  Heater 
Discrete  Portion  Name:  ECO#  C-7,  Bldg  206 

Analysis  Date:  March  1993  Economic  Life:  15  YEARS 


Project  No.  1&403-10 
Fiscal  Year  FY96 

Preparer  KELLER  &  GANNON 


1.  Investment  Costs _ _ _ 

A.  Construction  Costs  $481 

B.  SlOH  $26 

C.  Design  Cost  $29 

D.  Total  Cost  (1A+1B+1C)  *536 


E.  Salvage  Value  of  Existing  Equipment 

F.  Public  Utility  Company  Rebate 

G.  Total  Investment  (1D-1E-1F) 


$0 

$0 _ 

$536 


2.  Energy  Savings  (+)/Co8t(’»): _ 

Date  of  NISTIR  85-3273-X  Used  for  Discount  Factors 


Energy 

Cost 

Saving 

AnrHjai$ 

Discount 

Discounted 

Source 

$/MTBU/{1) 

MBTU/YR(2) 

Savings(3) 

Factor(4) 

Savings(5) 

A.  Elea 

$21.84 

102.0 

$2,229 

11.70 

$26,076 

B.  Dist 

$4.98 

(144.0) 

($717) 

13.78 

^,882) 

C.  Propane 

$7.87 

0.0 

$0- 

14.16 

$0 

D.  Demand 

$108.60 

58.5 

k  -  $6,353 

11.70 

_  $74,331 

E.  Other 

F.  Total 

37,665 

$90,526 

3.  Non  Energy  Savings  (+)  or  Cost  (-): 


A.  Annual  Recurring  (+/-) 

(1)  Discount  Factor  (Table  A) 

(2)  Discounted  Savings/Cost  ^A  x  3A1) 

$or 

11.12 

$0 

B.  Non  Recurring  Savings  (+)  or  Cost  (•) 

Item  Savings(4')  Year  of 

Discount 

Dosoounted  Sav- 

Cost(-)(1)  Occur.  (2) 

Factor(3) 

ings(+)Co8t(-)(4) 

b. 

c. 

d.  Total 


C  Total  Non  Energy  Discounted  Savings  (3A2+3Bd4)  $0  > 

4.  Simple  Payback  1G/^F3-F3A+(3Bd1 /Economic  Life)):  0.1  Years 

5.  Total  Net  Discounted  Savings  (2F5+3C):  $90,526 

6.  Savings  to  Investment  Ratio  (SIR)  5/1G:  168.79 

7.  Adjusted  Internal  Rate  of  Return  (AIRR):  1467.00% 
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IVdsie  Energjr  Transfer  System  for 
Commercial  Dishwashers 
can  Save  AlUlions  of  BTU’s 

&  Hundreds  of  Dollars  ^nnuoUjr 


The  Molitor  dx  Waste  Energy  Transfer  System 


The  energy  xjsed  to  heat  hot  water  tor  washing 
dishes  results  in  one  ol  the  highest  energy  costs  a 
loodservice  operator  must  lace.  Even  a  small 
commercial  dishwasher  wastes  over  140fXX)  gallons 
ol  hot  water  each  yean  that  equals  over  100  million 
BTU’s  down  the  drain. 


AHNUAL 

SAVINGS 

Sample 


.  GaUonsUsed  1 

BTTTs  Saved 

i-lOODOO  :  v-<i- 

2;?..-wjLK4t  W-- 

63.380^00';:^ 

;i90.i40D00^:^ 

?316.9CX)D00::^ 

Today  Molitor.  Inc  has  on  alternative  to  wasting  that 
energy  —  the  Molitor  dz  Waste  Energy  ITansier 
System  lor  commercial  dishwashers.  This.siinple  yet 
eltective  device_  recycles  70%  to  75%  ol  the  ener^ 
naimglly  wasted  by  a  dishwasher  .and  retumsjtjo 
the  hctwgter  heater.  Here's-howlLworks:.. 

During  the  dishwasher  rinse  cycle,  the  hot  waste 
water  normally  thrown  away  now  drains  into  the 


lower  section  ol  the  dz  xiniL  Aswitch  senses  the  water 
and  actuates  a  pump  which  circulates  this  hot  water 
through  the  heat  ezchonger.  At  the  some  time.'  cold 
fresh  water  is  moving  counterllow  through  the  dz 
where  it  picks  up  heat  from  the  waste  water.  Atter 
this  tronsler  takes  place,  the  cooled  waste  water 
drains  to  a  normal  floor  sink  and  Are  pre-heated 
fresh  water  moves  on  to  the  bxrilding  water  heater. 


BENEFITS  &  FE/tTUBES 

•  Recycles  70%  to  75%  ol  the  recoverable  energy 
normally  wasted  by  a  commercial  dishwasher. 

•  Uses  this  energy  to  pre-heat  the  cold  water  supply 

to  the  building  hot  wotgf  heater  ■  * 

•  Helps  solve  hot  water  shortage  problems  in 
existing  loodservice  operations. 

•  On  new  installations  or  remodels,  the  dz  con 
reduce  your  hot  water  heater  size. 

•  Works  with  both  high  or  low  temperature 
machines 


•  Improves  grease  trap  efficiency  by  reducing 
waste  water  temperotuies. 

•  Compact  seU-contained  unit  —  fits  u 

-  dishiable. 

•  Only  two  moving  ports.  -  -  rr:?  :  * 

•  Easily  installed,  eo^  maintained. 

•  A  complete  separation  ol  waste  ana  Kuiuuie  I 

water  to  comply  with  plumbing  sanitation  codes. 
LARM.O.  approved. 

•  Quoliiifts  lor  investment  and  energy  tar  credits. 

•  Tested  and  efficiency,  certilied  by  an 
independent  testing  loborotory.  Test  data 


ENERGY  SAVINGS _ 

Molttor  dx  Waste  E&etgr  Ttoxister  System 
'cycles  70%  to  75%  ot  the  recoverable  energy 
^  jrmaily  wasted  by  a  commercial  dishwasher. 

Depending  on  biisiness  volvime.  energy  costs,  and 
the  type  ol  dishwasher,  the  dz  iriU  pay  tor  itseU  in 
1/2  to  3  yeoB.  As  energy  costs  continue  to  increase, 
so  do  your  savings. 

A  complete,  no  obligation  energy  analysis  is 
available  tor  your  particular  operation.  Simply 
complete  the  attached  reply  cord  and  drop  it  in  the 
maiL  See  how  much  you  could  be  saving  by 
RECYCLING  ENERGY! 


SIZING 


The  dz  Waste  Energy  Ttonsier  System  is  available 
in  two  standard  sizes 

The  dz>2  is  designed  to  work  with  most  single  tank, 
door-type  dishmachines  and  those  which  use  2 
gallons  or  less  during  a  complete  washing  cyda 

The  dz-4  is  sized  lor  thbse  machines  use  up  to 

6  gallons  ol  water  per  complete  cycle  or  less  than  6 
gallons  per  minute 

Consult  your  dishwasher  spedticotions  tor  water 
usage  iiilormotion  or  contact  Moliton  Inc  tor  correct 
sizing. 


ENERGY  TAX  CREDIT 

The  Molitor  dz  Waste  Energy  TTonsler  System  is 
designed  and  monulactured  tor  the  sole  purpose  ol 
reducing  the  amount  ol  energy  consumed  in  any 
'  'dustnol  or  commercial  ladlity  both  new  and 
dsting.  When  installed  in  connection  with  an 
.existing  ladlity  the  Molitor  dz  is  intended  to  quality 
lor  energy  tor  credits. 

Consult  your  tax  advisor  wlA  any  speonc  questions 
regarding  this  issue. 


eoo  CL.6  & 


sPECincinoNS 


Dlshmochine  Waste  Water  Heat  Exchanger  shall  be 
a  seU-contoined.  compod  unit  sized  to  lit  beneath 
dishtoble  ad|acent  to  dishmachine.  The  unit  shall  be 
capable  ol  tronstening  heat  irom  the  hot  waste 
water  at  the  dishmachine  to  the  Iresh.  incoming 
water  supply  lor  the  building  water  heater  The  Heat 
Exchanger  shall  be  fabricated  to  provide  a 
complete  separation  ol  ttie  iresh.  potable  water  from 
the  dishmachine  waste  water  and  shall  be 
approved  by  the  Intemotional  Assodation  ol 
Plumbing  and  Mechanical  omdcds  os  meeting  all 
requiremenls  ol  the  Uniform  Plumbing  Code.  All 
electrical  components  shall  be  Ui.  Qassified. 

waste  Water  Heat  Exchanger  shdl  be  Molitor  dz 
Series  Waste  Energy  Transfer  System  os  distributed 
by  MoUtor.  Industries  Inc  ol  Englewood.  Colorodo 
80110. 


WARRANTY  _ 

The  Molitor  dz  Waste  Energy  Transfer  System 
carries  a  one  year  guarantee  on  oil  parts  and 
motetiois  and  o  90  day  guarontee  on  labor.  Refer  to 
Owners  Manual  for  complete  details  on  this 
warranty 


^ne  dz  unit  should  be  hcsd  p^ied  to  ground  (cold) 
water  and  to  the  hot  water  heater.  Ihe  pre-heoted 
line  irom  the  dz  to  the  water  heoter  should  be 
insulated  to  prevent  heat  loss.  The  drain  connection 
from  the  dishwasher  to  the  dz  can  be  hard  p^ed  or 
hose  connected.(Veriiy'wllh  Local  Plumbing  Code) 


Requirements;  120^  2.1  Amps. 


.■^I"^4""  Q  ■’'  <  dx .  ^~I)  *^^>aafgp«pai^j!«^^w 


A.  Cdd  Water  Si^l7 

B.  By-Pass  ArrongemenL 
Xlsed  only  when  line 
size  to  water  heater  is 

'  larger  than  dz  line 

feta». 

C.  l-l/rindiiect Waste 
line. 


D.  2' Drain  from 
Didiwadiec 

E.  Pre-heoted  Water 
Line  to  Hot  Water 
Healer  (insulated). 


MOUTOR  PRODUCTS  PRODUCED  UNDER 
U.1  AND  FOREIGN  RAIENTS. 


The  Molilor  dz  Woste  Energy 
Ttonster  System  is  approved  by  the 
Intemotionol  Association  ol 
^’Himblng  and  Mechanical  Olticicds  i 

meeting  the  requirements  ol  the  I 

oniiorm  Plumbing  Code  also  by  the  ' 
City  of  Los  Angeles.  CA  Mechaiiical 
Inspection  Department. 


*  1980  Molitor  Industries  Inc 
SpeeHieotlon  subject  to  dionge  without  notice. 


MOLITOR  INDUSTRIES  INC. 
dx  Division 

2829  South  Santa  Fe  Drive 
P.O.  Boz  1218 

Englewood.  Colorado  80150 
303-789-2231  -  800-525-9494 
TWX  910-9334)179 
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Life  Cycle  Cost  Analysis  Summary  eco  C9 

Energy  Conservation  Investment  Program  (EClP)  Sheet  8  of  8 


Location:  Fort  Hunter  Liggett,  California  Region  No.  4 

Project  Title:  Dishwasher  Heat  Revovery 
Discrete  Portion  Name:  ECO#  C-8,  Bldg  206 

Analysis  Date:  March  1993  Economic  Life:  15  YEARS 


Project  No.  16403-10 
Fiscal  Year  FY96 

Preparer  KELLER  &  GANNON 


1.  Investment  Costs _ 

A.  Construction  Costs 

B.  SlOH 

C.  Design  Cost 

D.  Total  Cost  (1A+1B+1C) 

E.  Salvage  Value  of  Existing  Equipment 

F.  Public  Utility  Company  Rebate 

G.  Total  Investment  (1D-1E-1F) 


$0 

$0 


$6,510 


2.  Energy  Savings  (+)/Cost(-): _ 

Date  of  NISTIR  85-3273-X  Used  for  Discount  Factors 


Energy 

Source 

Cost 

$/MTBU/(1) 

Saving 

MBTU/YR(2) 

Annuals 

Savings(3) 

Discount 

Factor(4) 

Discounted 

Savings(5) 

A.  Elec. 

$21.84 

0.0 

$0 

11.70 

$0 

B.  Dist 

$4.98 

339.0 

$1,688 

13.78 

$23,263 

C.  Propane 

$7.87 

0.0 

$0 

14,16 

$0 

D.  Demand 

$108.60 

0.0 

$0 

11.70 

■  $0 

E.  Other 

F.  Total 

$1,688 

3.  Non  Energy  Savings  (+)  or  Cost  (-): _ 

A.  Annual  Recurring  (+/-)  ($160) 

(1)  Discount  Factor  (Table  A) 

(2)  Discounted  Savings/Cost  (3A  x  3A1) 

B.  Non  Recurring  Savings  (+)  or  Cost  (•) 

Item  Savings(+)  Year  of  Discount 

Cost(-)(1)  Occur.  (2)  Factor(3) 

a. 

b. 

c. 

d.  Total  ii— 


11.12 

($1,779) 


Doscounted  Sav- 
ings(-<-)Cost(-)(4) 


C  Total  Non  Energy  Discounted  Savings  (3A2+3Bd4)  ($1 ,779) 

4.  Simple  Payback  1  G/(2F3+3A+pBd1  /Economic  Life)):  4.3  Years 

5.  Total  Net  Discounted  Savings  (2F5+3C):  $21,483 

6.  Savings  to  Investment  Ratio  (SIR)  5/1 G:  3.30 

7.  Adjusted  Internal  Rate  of  Return  (AIRR): 
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CONSTRUCTION  COST  ESTIMATE 


Project 

EEAP  Limited  Energy  Study 


Location 

Fort  Hunter-Liggett,  California 


Engineer-Architect 

Keller  &  Gannon 


Drawing  No.  Estimator 

ECO-C9  Install  Automatic  Flue  Dampers  on  RJB 


Quantity 

Line  Item  No.  |  Unit 


Date  Prepeu-ed 

February  1 993 


Project  No, 

16-403-10 


Basis  for  Estimate 


Code  A  (no  design  competed) 


Checked  By 

BIH 


Material 


Units  I  Meas. 


GAS  FIRED  HEATERS 


4-inch  Diameter  Auto-Damper 


Relay  &  Wiring 


Subtotal  4-inch  Flue,  Gas  Fired 


Sales  Tax  8% 


Contractor  O.H.  &  P  30% 


Sub  Total 


Bond  1% 


Sub  Total 


Estimating  Contingency  1 0% 


Total  Probable  Construction  Cost 


6-inch  Diameter  Auto-Damper 


Relay  &  Wiring 


Subtotal  6-inch  Flue,  Gas  Fired 


Sales  Tax  8% 


Contractor  O.H.  &  P  30% 


Sub  Total 


Bond  1% 


Sub  Total 


Estimating  Contingency  1 0% 


Total  Probable  Construction  Cost 


8-inch  Diameter  Auto-Damper 


Relay  &  Wiring 


Subtotal  8-inch  Flue,  Gas  Fired 


Sales  Tax  8% 


Contractor  O.H.  &  P  30% 


Sub  Total 


Bond  1% 


Sub  Total 


Estimating  Contingency  10% 


Total  Probable  Construction  Cost 


1  Ea 


Job 


32.00  I  $32  $134  I  $134 


$120  -  $60 


1  Ea 


Job 


38.40  I  $38  $152  I  $152 


$120  1-1  $60 


CONSTRUCTION  COST  ESTIMATE 

Data  Praparad 

February  1993 

Shaat  OF 

3  e 

Project 

EEAP  Limited  Energy  Study 

Projact  No. 

16-403-10 

Basts  for  Estimata 

Coda  A  (no  dasign  compatad) 

Location 

Fort  Hunter-Liggett,  California 

Eng  ineer-Architect 

•  Keller  &  Gannon 

Drawing  No. 

ECO-C9  Install  Automatic  Flue  Dampers  on 

Estimator 

RJB 

Chackad  By 

BIH 

Line  Hem 

Quantity 

Labor 

MatanaJ 

Total 

Cost 

No. 

Unite 

Unit 

Maas. 

Par 

Unit 

Total 

Par 

UnH 

Total 

OIL  FIRED  HEATERS 

4-inch  Diameter  Auto-Damper 

1 

Ea 

32.00 

$32 

$156 

$156 

$188 

Relay  &  Wiring 

- 

Job 

- 

$120 

- 

$60 

$180 

Subtotal  4-inch  Flue,  Oil  Fired 

$368 

Sales  Tax  8% 

$29 

Contractor  O.H.  &  P  30% 

$29 

Sub  Total 

$426 

Bond  1% 

$4 

Sub  Total 

$431 

Estimating  Contingency  10% 

$43 

Total  Probable  Construction  Cost 

$474 

6-inch  Diameter  Auto-Damper 

1 

Ea 

34.90 

$35 

$161 

$161 

$196 

Relay  &  Wiring 

- 

Job 

- 

$120 

- 

$60 

$180 

Subtotal  6-inch  Flue,  Oil  Fired 

$376 

Sales  Tax  8% 

$30 

Contractor  O.H.  &  P  30% 

$113 

Sub  Total 

$519 

Bond1% 

$5 

Sub  Total 

$524 

Estimating  Contingency  10% 

$52 

Total  Probable  Construction  Cost 

$576 

8-inch  Diameter  Auto-Damper 

1 

Ea 

38.40 

$38 

$161 

$161 

$199 

Relay  &  Wiring 

- 

Job 

- 

$120 

- 

$60 

$180 

Subtotal  8-inch  Flue,  Oil  Fired 

$379 

Sales  Tax  8% 

$30 

Contractor  O.H.  &  P  30% 

$114 

Sub  Total 

$524 

Bond  1% 

$5 

Sub  Total 

$529 

Estimating  Contingency  10% 

$53 

Total  Probable  Construction  Cost 

$582 

Installation 
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Life  Cycle  Cost  Analysis  Summary  eco  C9 

Energy  Conservation  Investment  Program  (EClP)  Sheet  8  of  8 


Location:  Fort  Hunter  Liggett,  California  Region  No.  4 

Project  Title:  AfteKTewB  Qptiiwiaep 
Discrete  Portion  Name: 

Analysis  Date:  March  1993  Economic  Life:  15  YEARS 

1.  Investment  Costs _ 

A.  Construction  Costs 

B.  SlOH 

C.  Design  Cost 

D.  Total  Cost  (1A+1B+1C) 

E.  Salvage  Value  of  Existing  Equipment 

F.  Public  Utility  Company  Rebate 

G.  Total  Investment  (1D-1E-1F) 


$1,712 


$94 


$103 


$1,909 


$0 


$0 


Project  No.  1^403-10 
Fiscal  Year  FY96 

Preparer:  KELLER  &  GANNON 


$1,909 


2.  Energy  Savings  (+)/Cost(>): _ 

Date  of  NISTIR  85-3273-X  Used  for  Discount  Factors 


Energy  Cost  Saving 

Source  $/MTBU/(1)  MBTU/YR(2) 


A.  Elec. 

$21.84 

0.0 

B.  Dist 

$4.98 

51.0 

C.  Propane 

$7.87 

31.0 

D.  Demand 

$108.60 

0.0 

F.  Total 

3.  Non  Energy  Savings  (+)  or  Cost  (-): 

A.  Annual  Recurring  (+/-) 

(1)  Discount  Factor  (Table  A) 

(2)  Discounted  Savings/Cost  (3A  x  3A1) 

B.  Non  Recurring  Savings  (+)  or  Cost  (-) 

Item  Savings(+)  Year  of 

Cost(-)(1)  Occur.  (2) 


Annual  $ 

Discount 

Discounted 

Savings(3) 

Factor(4) 

Savings(5) 

$0 

11.70 

$0 

$254 

13.78 

$3,500 

$244 

14.16 

$3,455 

$0 

11.70 

$0 

$496  ^6,954 


$0 

11.12 

$0 


Discount  Doscounted  Sav- 

Factor(3)  ings(+)Cost(-){4) 


а. 

^  - 

c. 

d.  Total  — — — — •  — 

C  Total  Non  Energy  Discounted  Savings  (3A2+3Bd4)  $0 

4.  Simple  Payback  1G/(2F3+3A+(3Bd1 /Economic  Ufe)):  3.8  Years 

5.  Total  Net  Discounted  Savings  {2F5+3C):  $6,954 

б.  Savings  to  Investment  Ratio  (SIR)  5/1 G:  3.64 

7.  Adjusted  Internal  Rate  of  Return  (AIRR): 
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Life  Cycle  Cost  Analysis  Summary 
Energy  Conservation  Investment  Program  (EClP) 


ECO  D4 
Sheet 


Location:  Fort  Hunter  Liggett,  California  Region  No.  4 

Project  Title:  LIGHTING  -  Incandescent  to  Fluorescent 
Discrete  Portion  Name:  TOTAL  PROJECT 

Analysis  Date:  March  1993  Economic  Life:  15  YEARS 


Project  No.  1 6-403-1 0 
Fiscal  Year  FY96 

Preparer:  KELLER  &  GANNON 


1 .  Investment  Costs _ 

A.  Construction  Costs 

B.  SlOH 

C.  Design  Cost 

D.  Total  Cost  (lA-HB-HC) 

E.  Salvage  Value  of  Existing  Equipment 

F.  Public  Utility  Company  Rebate 

G.  Total  Investment  (1D-1E-1F) 


$37,981 

$2,089 

$2,279 


$0 

($4,690) 

$37,658 


2.  Energy  Savings  (-H)/Cost(-): _ 

Date  of  NISTIR  85-3273-X  Used  for  Discount  Factors 


Energy 

Cost 

Saving 

Annual  $ 

Discount 

Discounted 

Source 

$/MTBU/(1) 

MBTU/YR(2) 

Savings(3) 

Factor(4) 

Savings(5) 

A.  Elec. 

$21.84 

160.5 

$3,505 

11.70 

$41,011 

B.  Dist 

$4.98 

0.0 

$0 

13.78 

$0 

C.  Propane 

$7.87 

0.0 

$0 

14.16 

$0 

D.  Demand 

$108.60 

22.7 

kW  $2,464 

11.70 

_  $28,828 

E.  Other 

F.  Total 

$5,969 

$69,839 

3.  Non  Energy  Savings  (-I-)  or  Cost  (-): _ 

A.  Annual  Recurring  (-1-/-)  $1.680 

(1)  Discount  Factor  (Table  A) 

(2)  Discounted  Savings/Cost  (3A  x  3A1) 

B.  Non  Recurring  Savings  (+)  or  Cost  (-) 

Item  Savings(-l-)  Year  of  Discount 

Cost(-)(1)  Occur.  (2)  Factor(3) 

a. 

b.  _ 

c.  _  _ _ 

d.  Total  ^— — =»==  ^=— — = 

C  Total  Non  Energy  Discounted  Savings  (3A2-H3Bd4) 

4.  Simple  Payback  1G/(2F3-(-3A+(3Bd1/Economic  Life)): 

5.  Total  Net  Discounted  Savings  (2F5+3C): 

6.  Savings  to  Investment  Ratio  (SIR)  5/1 G: 

7.  Adjusted  Internal  Rate  of  Return  (AIRR): 


11.12 

$18,677 


Doscounted  Sav- 
ings(-f)Cost(-)(4) 


$18,677 


4.9 
$88,51 5 
2.35 
10.10% 


Years 
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Life  Cycle  Cost  Analysis  Summary 
Energy  Conservation  Investment  Program  (EClP) 


ECO  D4 


Sheet  of  ^ 
<^6 


Location:  Fort  Hunter  Liggett,  California  Region  No.  4  Project  No.  16-403-10 

Project  Title:  LIGHTING  -  Incandescent  to  Fluorescent  Fiscal  Year  FY96 

Discrete  Portion  Name:  A.  I60W  to  13W/5T4 

Analysis  Date:  March  1 993  Economic  Life:  1 5  YEARS  Preparer:  KELLER  &  GANNON 


1  ■  Investment  Costs _ 

A.  Construction  Costs 

B.  SlOH 

C.  Design  Cost 

D.  Total  Cost  (1A-I-1B-I-1C) 

E.  Salvage  Value  of  Existing  Equipment 

F.  Public  Utility  Company  Rebate 

G.  Totai  Investment  (1D-1E-1F) 


$21,175 
$1,165 
$1 ,270 

$0 

($2,715) 

$20,895 


2.  Energy  Savings  (-F)/Cost(-): _ 

Date  of  NISTIR  85-3273-X  Used  for  Discount  Factors 


Energy 

Source 

Cost 

$/MTBU/(1) 

Saving 

MBTU/YR(2) 

Annual  $ 
Savings(3) 

Discount 

Factor(4) 

Discounted 

Savings{5) 

A.  Elec. 

$21.84 

77.2 

$1,686 

11.70 

$19,729 

6.  Dist 

$4.98 

0.0 

$0 

13.78 

$0 

C.  Propane 

$7.87 

0.0 

$0 

14.16 

$0 

D.  Demand 

$108.60 

7.8 

kW  $845 

11.70 

_  $9,889 

E.  Other 

F.  Total 

$2,532 

$29,619 

3.  Non  Energy  Savings  (+)  or  Cost  (-): _ 

A.  Annual  Recurring  (-H/-)  _ $894 

(1)  Discount  Factor  (Table  A) 

(2)  Discounted  Savings/Cost  (3A  x  3A1) 

B.  Non  Recurring  Savings  (+)  or  Cost  (-) 

Item  Savings(+)  Year  of  Discount 

Cost(-)(1)  Occur.  (2)  Factor(3) 

a.  _ 

b.  _ 

d.  Total  =— =— = 


11.12 

$9,945 


Doscounted  Sav- 
jngs(-h)Cost(-)(4) 


C  Total  Non  Energy  Discounted  Savings  (3A2-l-3Bd4) 


$9,945 


4.  Simple  Payback  1G/(2F3-l-3A+(3Bd1 /Economic  Life)): 

5.  Total  Net  Discounted  Savings  (2F5+3C): 

6.  Savings  to  Investment  Ratio  (SIR)  5/1 G: 

7.  Adjusted  internal  Rate  of  Return  (AIRR): 


6.1 

$39,564 

1,89 

8.52% 


Years 


Life  Cycle  Cost  Analysis  Summary 
Energy  Consenration  Investment  Program  (EClP) 


ECOD4 


Sheet  of  ^ 

a?- 


Location:  Fort  Hunter  Liggett,  California  Region  No.  4  Project  No.  16-403-10 

Project  Title:  LIGHTING  -  Incandescent  to  Fluorescent  Fiscal  Year  FY96 

Discrete  Portion  Name:  B.  I75W  to  18W/7T4 

Analysis  Date:  March  1 993  Economic  Life:  1 5  YEARS  Preparer:  KELLER  &  GANNON 


1 .  Investment  Costs _ 

A.  Construction  Costs 

B.  SlOH 

C.  Design  Cost 

D.  Total  Cost  (1  A-HB-l-IC) 

E.  Salvage  Value  of  Existing  Equipment 

F.  Public  Utility  Company  Rebate 

G.  Total  Investment  (1  D-l  E-1 F) 


$234 

$13 

$14 

$261 

$0 

($30) 

$231 


2.  Energy  Savings  (-f-)/Cost(-): _ 

Date  of  NISTIR  85-3273-X  Used  for  Discount  Factors 


Energy 

Cost 

Saving 

Annual  $ 

Discount 

Discounted 

Source 

$/MTBU/(1) 

MBTU/YR(2) 

Savings(3) 

Factor(4) 

Savings(5) 

A.  Elec. 

$21.84 

0.7 

$16 

11.70 

$181 

B.  Dist 

$4.98 

0.0 

$0 

13.78 

$0 

C.  Propane 

$7.87 

0.0 

$0 

14.16 

$0 

D.  Demand 

$108.60 

0.1 

kW  $11 

11.70 

$127 

E.  Other 

F.  Total 

$26 

3.  Non  Energy  Savings  (+)  or  Cost  (-): _ 

A.  Annual  Recurring  {+/-)  _ _ 

(1)  Discount  Factor  (Table  A)  _ 

(2)  Discounted  Savings/Cost  (3A  x  3A1 )  $1 25 

B.  Non  Recurring  Savings  {+)  or  Cost  (-) 

Item  Savings(-h)  Year  of  Discount  Doscounted  Sav- 

Cost(-)(1)  Occur.  (2)  Factor(3)  ings(+)Cost(-)(4) 


b. 


d.  Total 


C  Total  Non  Energy  Discounted  Savings  (3A2+3Bd4)  $125 

4.  Simple  Payback  1G/(2F3-l-3A+(3Bd1 /Economic  Life)):  6.1  Years 

5.  Total  Net  Discounted  Savings  (2F5-f3C):  $433 

6.  Savings  to  Investment  Ratio  (SIR)  5/1 G:  1  -88 

7.  Adjusted  Internal  Rate  of  Return  (AIRR):  8.46% 


Life  Cycle  Cost  Analysis  Summary  eco  D4 

Energy  Conservation  Investment  Program  (EClP)  Sheet  of 


Location:  Fort  Hunter  Liggett,  California  Region  No.  4 

Project  Title:  LIGHTING  -  Incandescent  to  Fluorescent 
Discrete  Portion  Name:  C.  I100W  to  18W/7T4 

Analysis  Date:  March  1 993  Economic  Life:  1 5  YEARS 


Project  No.  1 6-403-1 0 
Fiscal  Year  FY96 

Preparer:  KELLER  &  GANNON 


1 .  Investment  Costs _ _ _ 

A.  Construction  Costs  $3,159 

B.  SlOH  $174 

C.  Design  Cost 

D.  Total  Cost  (1 A-H  B-i-1  C)  $3,5^2 


E.  Salvage  Value  of  Existing  Equipment 

F.  Public  Utility  Company  Rebate 

G.  Total  Investment  (1D-1E-1F) 


$0 

($405) 

$3,117 


2.  Energy  Savings  (-l-)/Cost(-): _ 

Date  of  NISTIR  85-3273-X  Used  for  Discount  Factors 


Energy 

Cost 

Saving 

Annual  $ 

Discount 

Discounted 

Source 

$/MTBU/(1) 

MBTU/YR(2) 

Savings(3) 

Factor(4) 

Savings(5) 

A.  Elec. 

$21.84 

16.8 

$367 

11.70 

$4,292 

B.  Dist 

$4.98 

0.0 

$0 

13.78 

$0 

C.  Propane 

$7.87 

0.0 

$0 

14.16 

$0 

D.  Demand 

$108.60 

2.0 

kW  $220 

11.70 

$2,573 

E.  Other 

F.  Total 


$6,865 


3.  Non  Energy  Savings  (-F)  or  Cost  (-): _ 

A.  Annual  Recurring  {+/-)  _ $221 _ 

(1 )  Discount  Factor  (Table  A)  _ 11-12 _ 

(2)  Discounted  Savings/Cost  (3 A  x  3A1)  $2,457 

B.  Non  Recurring  Savings  (-I-)  or  Cost  (-) 

Item  Savings(-F)  Year  of  Discount  Doscounted  Sav- 

Cost(-)(1)  Occur.  (2)  Factor(3)  ings(-H)Cost(-)(4) 

a.  _ 

b.  _ _ 

c.  _  _ 

d.  Total  =1^^— — 

C  Total  Non  Energy  Discounted  Savings  (3A2-H3Bd4)  $2,457 

4.  Simple  Payback  1G/(2F3-^3A-^-(3Bd1 /Economic  Life)) 

5.  Total  Net  Discounted  Savings  (2F5-F3C): 

6.  Savings  to  Investment  Ratio  (SIR)  5/1 G: 

7.  Adjusted  Internal  Rate  of  Return  (AIRR): 


3.9 
$9,322 
2.99 
1 1 .88% 


Years 


Life  Cycle  Cost  Analysis  Summary  eco  D4 

Energy  Conservation  Investment  Program  (EClP)  Sheet  of 

<?“?  35" 


Location:  Fort  Hunter  Liggett,  California  Region  No.  4 

Project  Title:  LIGHTING  -  Incandescent  to  Fluorescent 
Discrete  Portion  Name:  D.  II  SOW  to  26W/8T4 

Analysis  Date:  March  1993  Economic  Life:  15  YEARS 

1  ■  Investment  Costs _ _ 

A.  Construction  Costs 

B.  SlOH 

C.  Design  Cost 

D.  Total  Cost  (1A+1B+1C) 

E.  Salvage  Value  of  Existing  Equipment 

F.  Public  Utility  Company  Rebate 

G.  Total  Investment  (1 D-1 E-1 F) 


$5,029 

$277 

$302 

$5,607 

$0 

($465) 

$5,142 


Project  No.  16-403-10 
Fiscal  Year  FY96 

Preparer:  KELLER  &  GANNON 


2.  Energy  Savings  (-F)/Cost(-): _ 

Date  of  NISTIR  85-3273-X  Used  for  Discount  Factors 


Energy 

Source 

Cost 

$/MTBU/(1) 

Saving 

MBTU/YR(2) 

Annual  $ 
Savings(3) 

Discount 

Factor(4) 

Discounted 

Savings(5) 

A.  Elec. 

$21.84 

24.9 

$543 

11.70 

$6,354 

B.  Dist 

$4.98 

0.0 

$0 

13.78 

$0 

C.  Propane 

$7.87 

0.0 

$0 

14.16 

$0 

D.  Demand 

$108.60 

3.5 

kW  $380 

11.70 

$4,451 

E.  Other 

F.  Total 

$924 

6,805 

3.  Non  Energy  Savings  (+ )  or  Cost  (-): _ 

A.  Annual  Recurring  {+/-)  _ $219 

(1)  Discount  Factor  (Table  A)  _ ^^.^2 

(2)  Discounted  Savings/Cost  (3A  x  3A1)  $2,438 

B.  Non  Recurring  Savings  {+)  or  Cost  (-) 

Item  Savings(+)  Year  of  Discount  Doscounted  Sav- 

Cost(-)(1)  Occur.  (2)  Factor(3)  ings(-t-)Cost(-)(4) 

a.  _ _ 

b.  _ 


d.  Total 


C  Total  Non  Energy  Discounted  Savings  (3A2+3Bd4)  $2,438 

4.  Simple  Payback  1G/(2F3-t-3A-f(3Bd1/Economic  Life)):  4.5  Years 

5.  Total  Net  Discounted  Savings  (2F5-F3C):  $13,243 

6.  Savings  to  Investment  Ratio  (SIR)  5/1 G:  2.58 

7.  Adjusted  Internal  Rate  of  Return  (AIRR):  10.77% 


Life  Cycle  Cost  Analysis  Summary  eco  D4 

Energy  Conservation  Investment  Program  (EClP)  Sheet  of 


Location:  Fort  Hunter  Liggett,  California  Region  No.  4 

Project  Title:  LIGHTING  -  Incandescent  to  Fluorescent 
Discrete  Portion  Name:  E.  I250W  to  2-F32/T8 

Analysis  Date:  March  1993  Economic  Life:  15  YEARS 


Project  No.  1 6-403-1 0 
Fiscal  Year  FY96 

Preparer:  KELLER  &  GANNON 


1  ■  Investment  Costs _ 

A.  Construction  Costs  $3,900 

B.  SlOH  $214 

C.  Design  Cost 

D.  Total  Cost  (lA-HB-HC)  $4,34a 


E.  Salvage  Value  of  Existing  Equipment 

F.  Public  Utility  Company  Rebate 

G.  Total  Investment  (1 D-1 E-1 F) 


$0 

($500) 

$3,848 


2.  Energy  Savings  (■^)/Cost(-): _ _ 

Date  of  NISTIR  85-3273-X  Used  for  Discount  Factors 


Energy 

Cost 

Saving 

Annual  $ 

Discount 

Discounted 

Source 

$/MTBU/(1) 

MBTU/YR(2) 

Savings(3) 

Factor(4) 

Savings(5) 

A.  Elec. 

$21.84 

26.8 

$586 

11.70 

$6,857 

B.  Dist 

$4.98 

0.0 

$0 

13.78 

$0 

• 

C.  Propane 

$7.87 

0.0 

$0 

14.16 

$0 

D.  Demand 

$108.60 

3.8 

kW  $411 

11.70 

_  $4,803 

E.  Other 

F.  Total 

$997 

=  - 

$11,660 

3.  Non  Energy  Savings  {+)  or  Cost  (-): 


A.  Annual  Recurring  {+/-)  _ $208 

(1 )  Discount  Factor  (Table  A)  _ 1112 

(2)  Discounted  Savings/Cost  (3A  x  3A1 )  $2,31 6 

B.  Non  Recurring  Savings  (+)  or  Cost  (-) 

Item  Savings(-l-)  Year  of  Discount  Doscounted  Sav- 

Cost(-)(1)  Occur.  (2)  Factor(3)  ings(-l-)Cost(-)(4) 

a.  _ _ 

b.  _ _ 

c.  _  _ _  _ 

d.  Total  =1^—= 

C  Total  Non  Energy  Discounted  Savings  (3A2+3Bd4)  $2,316 

4.  Simple  Payback  1G/(2F3-F3A-H(3Bd1/Economic  Life)) 

5.  Total  Net  Discounted  Savings  (2F5-I-3C): 

6.  Savings  to  Investment  Ratio  (SIR)  5/1 G: 

7.  Adjusted  Internal  Rate  of  Return  (AIRR): 


3.2 

$13,976 

3.63 

13.34% 


Years 


Life  Cycle  Cost  Analysis  Summary  ego  D4 

Energy  Conservation  Investment  Program  (EClP)  Sheet  of 

3/  5  T 


Location:  Fort  Hunter  Liggett,  California  Region  No.  4 

Project  Title:  LIGHTING  -  Incandescent  to  Fluorescent 
Discrete  Portion  Name:  F.  I300W  to  2-F32/T8 

Analysis  Date:  March  1993  Economic  Life:  15  YEARS 


Project  No.  1 6-403-1 0 
Fiscal  Year  FY96 

Preparer:  KELLER  &  GANNON 


1  ■  Investment  Costs _ _ _ 

A.  Construction  Costs  $4,485 

B.  SlOH  $247 

C.  Design  Cost 

D.  Total  Cost  (1A+1B-I-1C)  $5,000 


E.  Salvage  Value  of  Existing  Equipment 

F.  Public  Utility  Company  Rebate 

G.  Total  Investment  (1D-1E-1F) 


$0 

($575) 

$4,425 


2.  Energy  Savings  (-^)/Cost(-): _ 

Date  of  NISTIR  85-3273-X  Used  for  Discount  Factors 


Energy 

Cost 

Saving 

Annual  $ 

Discount 

Discounted 

Source 

$/MTBU/(1) 

MBTU/YR(2) 

Savings(3) 

Factor(4) 

Savings(5) 

A.  Elec. 

$21.84 

14.1 

$307 

11.70 

$3,596 

B.  Dist 

$4.98 

0.0 

$0 

13.78 

$0 

C.  Propane 

$7.87 

0.0 

$0 

14.16 

$0 

D.  Demand 

$108.60 

5.5 

kW  $597 

11.70 

$6,985 

E.  Other 

F.  Total 

$364 

$10,581 

3.  Non  Energy  Savings  (+)  or  Cost  (-): _ 

A.  Annual  Recurring  (-1-/-)  _ $125 

(1 )  Discount  Factor  (T able  A)  _ 11-12 

(2)  Discounted  Savings/Cost  (3A  x  3A1)  $1 .395 

B.  Non  Recurring  Savings  (-f)  or  Cost  (-) 

Item  Savings(+)  Year  of  Discount  Doscounted  Sav- 

Cost(-)(1)  Occur.  (2)  Factor(3)  ings(-l-)Cost(-)(4) 


b. 


d.  Total 


C  Total  Non  Energy  Discounted  Savings  (3A2-f3Bd4)  $1 ,395 

4.  Simple  Payback  1G/(2F3-I- 3A-t-(3Bd1/Economic  Life)):  4.3  Years 

5.  Total  Net  Discounted  Savings  (2F5-h3C):  $1 1 ,976 

6.  Savings  to  Investment  Ratio  (SIR)  5/1 G:  2.71 

7.  Adjusted  Internal  Rate  of  Return  (AIRR):  1 1.14% 


Heavy  Duty  unbreakable  vandal  Resistant  Lens 

Energy  saving,  indoor  or  outdoor 

'Cut  Lighting  Cost  up  to  80%  ..  .  b  t.  s-r,  c 


7, 9, 13  or  26  watt  vandal  Resistant 
Fluorescent  wall  or  ceiling 

As  rugged  as  it  is  stylish,  this  vandal  resistant  wall  or  ceiling 
fixture  is  the  ideal  choice  for  doorway  and  corridor  lighting  where 
style  and  durability  is  required. 

Housing:  Spun  steel ,  painted  with  electrostatically  applied 
white  polyester  powder  coating. 

Diffuser:  UV  stabilized,  injection  molded  white  Acrylic  DR. 

Ballast:  Preheat  NPF,  118  volt,  engineered  specifically  for  the 
designated  lamp,  7,  9,  or13  watt,  20, 22  watt  circline. 

Marking:  U.L  listed  and  labeled,  damp  location  standard,  use 
indoor  or  outdoor. 


Annual  Energy  Savings 
When  Replacing  Incandescent 


Note:  Based  on  burning  24  hours  per  day.  Equivalent  incandescent  watteges  ere 
approximates,  and  are  based  on  tracing  standard  A*Une  incandescent 
lamps.  Wattage  comparison  may  vary  with  application. 

Footcandle  Measurements 

Based  on  single  wall  mounted  fixture  •  6'  wide  corridor 
0'  ceiling  height  •  6'  mounting  height  •  80%  ceiling  reflectance 
50%  wall  reflectance  •  20%  floor  reflectance. 

Catalog  Distance  from  fixture  along  the  wall 

number  0'  2'  4'  6'  8'  10'  12'  14'  16' 


BCLO  J)4  53ap:  J  f 

The  Ultimate  Fluorescent  Retrofit! 

From  Janmar 

convert  Virtually  Any  Recessed  Fixture,  incandescent, 
Mercury  vapor,  120  volt,  277  volt,  Medium  or  Mogul  Base 


To  access  junction  Oox,  in 
piaster  Getting,  remove  reflector 
assembly,  in  dropped  T'ber 
ceiling,  the  removal  of  an 
adjacent  ceiling  tile  will  allow 
access  to  the  J*box. 


Patent  Pending 


You  Make  The  Choice!  Check  These  Options! 


At  last  you  can  select  the  length,  the 
wattage  and  reflector  to  exactly  ifit 
your  lighting  requirements. 

Convert  those,  energy  robbing, 
Incandescent  or  Mercury  Vapor 
recessed  fixtures  to  energy  efficient 
Flourescent,  quickly  and  easily.  No 
need  to  remove  existing  socket. 
Simply  wire  in  ballast  assembly  to  the 
top  of  junction  box,  and  screw  in 
adapter-reflector  assembly. 


Ballast -120  Volt,  277  Volt 

•  High  Power  Factor 

•  Class  P  (Thermal  Protection) 

Lamps  •  5,  7,  9  or  13  Watt  Twin  Tube 

•  1 3  Watt  Quad  Double  Twin  Tube 

•  28  Watt  Quad  Double  Twin  Tube 

Length  •  3  Optional  Adapter  Lengths  for 
Various  Depth  Fixtures. 

Base  •  Medium  Edison  Standard 
Mogul  Base  Optional 


Screw  in  adapter-reffector 
assembly  to  complete  assembly 


Patent  Pending 
UL  Pending 


10 


V 

K  C  u.  ^ 


213SGn6S  The  Ultimate  Fluorescent  Retrofit! 


Medium  Base 
Adaptor  Assembly 


ri 

M 


PL  Lamp 


Aluminum  Ballast 
Housing  Type  1 
Potted  Ballast 


Options: 

277  277  Volt  (1 20  Volt  Standard) 
HP  High  Power  Factor 
MB  Mogul  Base 
REF  Reflector 
SE  Edison  Socket  Extender 
MBE  Mogul  Base  Socket  Extender 


select  an  Adapter 


Threaded  aluminum  adapter 
with  a  turning  diameter  of 
only  and  tour  optional 
lengths  to  choose  from, 
insures  an  exact  tit  into 
almost  any  fixture,  shallow  or 
deep. 


A 

i 

u  1H' 

1 

LtV  Dia,-| 

' 

c 

U3H* 


D 

L4H* 


E 

LSV 


select  a  Lamp 

Nine  optional  lamp  wattages 
insures  desired  level  of 
illumination. 


3isscne5  1 1  ’ 

inn  ' 

nn  ’ 


§  tf  "0^  W 


Mogul  Base  optionaj  on  all 
units,  use  order  suffix  MB. 
add  H"  to  overall  length. 


IM 

m 


select  a  Reflector 


9W  13W 


Aluminized 
Glass  Reflector 


R30 

L  3*.  W  314- 


Six  optional  threaded  interchangeable 
-  reflectors  to  achieve  desired  light 
distribution  and  compliment  any  decor. 


:i . :  I 


Ordering  information  /  Operating  Characteristics 
213  Series 


Reflector  available 
on  all  21 3  Series 


Flourescent  Lamps  Watts 
Model  No.  &  Option  Suffix  and  Initial  Lumens 


Incartdescont  replacement 


Maximum 

Optional  Optional  Screw-in  Socket  Foot-Candles 

reflectors  Installed  Length  at  8' 


1  Single  Twin  Lamps 

A 

C 

D 

E 

213-5A-R30 

213-SA-ER30 

213-5A.R40 

213-5A-PAR  38 
213-5A-G40 

5  Watt  Twin  Tube 

250  Lumens 

25  to  40  Watts 

200  to  350  Lumens 

R30 

ER  30 

R40 

PAR  38 
G40 

4%" 

5%" 

S’/i" 

674- 

7V4'' 

574- 

674- 

772- 

774- 

874- 

674- 

774- 

8’/?- 

874- 

974- 

774- 

874- 

9’/i- 

974- 

1074- 

2.3 

2.3 

3.9 

4.3 
.8 

213-7A-ER30 

213-7A-R40 

213-7A-PAR  38 
213-7A-G40 

7  Watt  Twin  Tube 

400  Lumens 

40  to  75  Watts 

350  to  765  Lumens 

ER30 

R40 

PAR  38 
G40 

5%" 

e’/z" 

674" 

774" 

674- 

772- 

774- 

874- 

774- 

874- 

974- 

874- 

9’/^!- 

974- 

1074- 

2.5 

2.3 

4.0 

1.1 

213-9A-ER40 

213-9A-G40 

9  Watt  Twin  Tube 

600  Lumens 

50  to  100  Watts 

425  to  1200  Lumens 

ER40 

G  40 

772" 

7V4'' 

m" 

874- 

9’/z- 

974- 

lO’/^j- 

1074- 

4.3 

1.7 

1  1 0mm  Quad  Double  Twin  Lamps 

A 

C 

D 

1 - 

!  213-13Q-A-ER30 

213-13Q-A-R40 
213-13Q-A-PAR  38 

1  213-13Q-A-G40 

1 

13  Watt  Quad  Double 
Twin  Tube  900  Lumens 

75  to  150  Watts 

765  to  1 740  Lumens 

ER30 

R40 

PAR  38 
G40 

5%" 

672- 

674- 

774- 

674- 

772- 

774- 

874- 

774- 

e^/z- 

874- 

974- 

874- 

974- 

1074- 

3.3 

6.9 

72 

1.6 

1  15mm  Quad  Double  Twin  Lamps 

A 

C 

D 

E 

1 - 

^  213-28Q-A 

28  Watt  Quad  Double 
Twin  Tube  1600  Lumens 

1 50  to  200  Watts 

1 740  to  2000  Lumens 

R  60 

9 

10 

11 

12 

12.4 

11 


[t 

T8  Straight  Lamps 


FB0T8 

U<Shaped  Lamps 


1=8  RAPID  START 


ADVANCE 

BALLASTS 


Mins;^ 

Cfrcuit'  Starting::;.. 
"(Volts)  TempsL  * 


X>4-  ?  5  <;3  5 


ElectricalDataxi 

Wiring* 

Catalog-Numbepg:.  . 
(AIICIassJ>)tir- 

Notes» 

Line«' 

Current* 

(Amps)^ 

Input: 

ANSU 

(Watts) 

Sound' 

Rating 

Dimensions^ 
(Page  22):. 

Diagramr 

No:, 

(Page24) 

One  Lamp — High  Power  Factor 


(1)  FB016T8, 

(1)F17T8, 

(1)F017T8 

16 

17 

17 

120 

50 

R-1P817-TP 

.195 

23 

,^20-:-;  ■ 

10 

38 

277 

50 

V-1P817-TP 

.085 

23 

(1)  FB024T8, 

(1)  F25T8, 

(1)  F025T8 

24 

25 

25 

120 

50 

R-1P825-TP 

2 

.30 

33 

10 

38 

277 

50 

V-1P825-TP 

.12 

33 

(1)FB031T8, 

(1)  F32T8, 

(1)  F032T8 

31 

32 

32 

120 

50 

50 

50 

50 

R-1P32-TP 

REL-3P32-TP  (Electronic) 
RIC-140-TP  (Electronic  1C) 
RIC-132-TP  (Electronic  *C) 

1.2 

50 

2.5 

5 

.32 

.34 

.35 

.27 

37 

37 

40 

31 

^93::e. 

10 

37 

26 

15 

15 

277 

50 

50 

50 

50 

V-1P32-TP 

VEL-3P32-TP  (Electronic) 
VIC-140-TP  (Electronic  1C) 
V1C-132-TP  (Electronic  1C) 

1.2 

50 

5 

5 

.14 

.15 

.15 

.12 

37 

37 

40 

31 

10 

37 

26 
^  15 

15 

(1)  F40T8, 

(1)  FO40T8 

40 

120 

50 

R.1P840-TP 

2 

.44 

50 

10 

38 

277 

50 

V-1P840.TP 

.19 

50 

'  10 

38 

Two  Lamps— High  Power  Factor 


(2)  FB016T8, 

(2)  F17T8, 

(2)  F017T8 

16 

17 

17 

120 

50 

R-2P817-TP 

.39 

45 

mm 

10 

38 

277 

50 

V.2P817-TP 

.163 

45 

10 

38 

(2)  FB024T8, 

(2)  F25T8. 

(2)  F025T8 

24 

25 

25 

120 

50 

R-2P825-TP 

2 

.55 

65 

10 

38 

277 

50 

V.2P825-TP 

.24 

65  / 

10 

38 

(2)  FB031T8, 

(2)  F32T8, 

(2)  F032T8 

31 

32 

32 

120 

50 

50 

50  . 

R-2P32-TP 

REL-3P32-TP  (Electronic) 
i?IC-2S40-TP  fElectronic  ICl 

1,2 

2,40,50 

2.5.49 

.61 

.57 

.65_  _ 

71  A 
64  ^ 

77  .  ^ 

H 

10 

37 

26 

15 

15 

50  1 

RIC-2S32-TP  (Electronic  1C) 

5,49 

.52 

_6lJ 

! 

277 

50 

50 

50 

50 

V-2P32-TP 

VEL^P32-TP  (Electronic) 
VIC-2S40-TP  (Electronic  1C) 
VIC-2S32-TP  (Electronic  1C) 

1  1.2 
2,40,50 
2,5.49 

5,49 

.26 

.24 

.27 

.22 

71 

63 

73 

60 

a 

10 

37 

26 

15 

15 

(2)  F40T8, 

(2)  FO40T8 

40 

120 

50 

R-2P840-TP 

2 

.77 

92 

10 

38 

277 

50 

V.2P840.TP 

.34 

92 

10 

38 

% 


Three  Lamps — High  Power  Factor 


(3)  FB016T8, 

(3)  F17T8, 
(3)F017T8 

16 

17 

17 

120 

50 

REL-3P32-TP  (Electronic) 
REL*4P32>TP  (Electronic) 

50 

50 

.45 

.46 

51 

53 

10 

26 

25 

277 

50 

VEL-3P32-TP  (Electronic) 
VEL-4P32-TP  (Electronic) 

50 

50 

.18 

.20 

46 

51 

26 

25 

(3)  FB024T8, 

(3)  F25T8. 

(3)  F025T8 

24 

25 

25 

120 

50 

REL*3P32-TP  (Electronic) 
RIC>3S32<TP  (Electronic  iC) 

50 

5 

.61 

.58 

70 

68 

B 

10 

26 

25 

277 

50 

VEL-3P32-TP  (Electronic) 
VIC-3S32-TP  (Electronic  IC) 

50 

5 

.25 

.25 

65 

66 

26 

25 

(3)  FB031T8, 

(3)  F32T8. 

(3)  F032T8 

31 

32 

32 

120 

50 

REL-3P32-TP  (Electronic) 
REL-4P32-TP  (Electronic) 
RIC-3S32-TP  (Electronic  IC) 

50 

50 

5 

.77 

.80 

.82 

89 

93 

95 

10 

26 

25 

25 

277 

50 

VEL-3P32-TP  (Electronic) 
VEL-4P32-TP  (Electronic) 
VIC-3S32-TP  (Electronic  IC) 

1  50 

!  50 

5 

.31 

.34 

.34 

83 

91 

93 

^.93^' 

6^?97- 

10 

26 

25 

25 

(3)  F40T8. 

(3)  FO40T8 

40 

120 

277 

50 

50 

REL-3P32-TP  (Electronic) 
VEL-3P32-TP  (Electronic) 

40,50 

40,50 

.93 

.38 

108 

100 

10 

25 

Four  Lamps— High  Power  Factor 


(4)  FB016T8 
(4)  F17T8 
(4)  F017T8 

16 

17 

120  1 

50 

REL-4P32-TP  (Electronic) 

50 

.57 

66 

-  97 

10 

25 

17 

277  1 

50 

VEL-4P32-TP  (Electronic) 

50 

.23 

61 

^97 

10 

25 

(4)  FB024T8 
(4)  F25T8 
(4)  F025T8 

24 

25 

25 

120  1 

50 

REL-4P32-TP  (Electronic) 

50 

.77 

89 

-  97 

10 

25 

277  1 

50 

VEL-4P32-TP  (Electronic) 

50 

32 

85 

A 

97 

10 

25 

(4)  F32T8, 

(4)  F032T8, 

(4)  FB031T8 

32 

120  1 

50 

REL-4P32-TP  (Electronic) 

50 

,97 

112 

Ai-^ 

"V97 

10 

25 

277 

50 

VEL-4P32-TP  (Electronic)  | 

50 

,41 

110 

A  V 

,  ■".1=2.:,:. 

.97 

10 

25 

NOTES:  1.  CBM  Approved.  2.  CSA  Approved.  5.  Mark  V  Integrated  Circuit  elec¬ 
tronic  ballast.  40.  Will  also  operate  F017.  F025  and  FO40T8  rapid  start  lamps. 

49.  Remote  Mounting — One  or  two  lamp  remote  mounting.  For  single  lamp  remote 
mounting,  only  ‘‘red  lead  "  lamp  can  be  mounted  remote  from  fixture.  Maximum 
remote  mounting,  20  ft.  lead  length.  50.  Parallel  Connect  ballast.  Will  instant  start 
rapid  start  lamps. 


tOrdering  Information: 

Units  shown  are  furnished  with  Class  P  ADVAN-guard^ 
Automatic  Resetting  Thermostat.  Units  packed  in 
Individual  Cartons— Add  suffix— I. 
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PAD  MOUNTED 

CAPACITOR 

ASSEMBLIES 


Metal  Enclosed  |= 

Capacitor  Assemblies  I 

Pad  Mounted  I 

5  and  1 5kV  Class  I 

Pad  Mounted  Capacitor  Assemblies  to  meet  maxi-  H 
mum  kVAR  requirements,  while  maintaining  aesthetic  H 
concerns,  are  available  from  ABB.  These  low  profile,  H 

economical  units  are  provided  for  both  5kV  and  1 5kV  I 
class  applications.  Pad  Mounted  Capacitor  Assemblies  I 
will  help  to  correct  poor  power  factor  and  reduce  I 

demand  on  substation  transformers.  H 

General  Features 

Rugged  1  I  -gauge  steel,  finished  with  two  coats  of 
baked  enamel,  make  the  enclosures  sturdy,  weather 
resistant  and  attractive.  Available  in  a  bolted  or  welded 
construction,  these  units  offer  front  and  rear  door  ac¬ 
cess,  (dead-front)  barriers,  and  a  3-point  latching  system, 
with  means  for  padlocking,  to  insure  security.  Other 
standard  enclosure  features  include  non-corrosive  hard¬ 
ware,  ventilation,  lifting  provisions  and  a  domed  roof. 

Typically,  these  assemblies  are  (60'’H  x  60’'W  x  60"D) 
and  will  meet  a  wide  range  of  capacitor  application 
needs.  Capacitors  can  be  standard  or  inverted  mount  to 
allow  for  oil  or  vacuum  switching  arrangements,  bush¬ 
ings,  continuous  ground  bus,  and  individual  or  group 
fusing. 

Various  options  are  available  such  as  key  interlocks, 
control  power  transformer,  pentahead  bolts,  and  custom 
controls.  All  Pad  Mounted  Capacitor  Assemblies  are 
designed  and  built  in  accordance  with  applicable  ANSI, 
NEMA,  and  IEEE  standards. 


Comfiact  Design 
Economical 
Rugged  Construction 
Tamper  Resistant 

Available  TTirough 
2400  kVAR 
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Life  Cycle  Cost  Analysis  Summary  ECO  d-io 

Energy  Consenration  Investmerrt  Program  (EClP)  sheet 3¥  of  - 


Location:  Fort  Hunter  Uggett,  California 

Project  TitJe:  EMCS 
Discrete  Portion  Name:  ECO#D-1 0 
Analysis  Date:  March  1993 

1 .  Investment  Costs _ _ 

A.  Construction  Costs 

B.  SlOH 

C.  Design  Cost 

D.  Total  Cost  (1A+1B+1C) 

E.  Salvage  Value  of  Existing  Equipment 

F.  Public  Utility  Company  Rebate 

G.  Total  Investment  (1D-1E-1F) 


Region  No.  4 

EcorK>mic  Life:  15  YEARS 


Project  No.  1S403-10 
Fiscal  Year  FY96 

Preparer  KELLER  &  GANNON 


$2,100,000 
$115,500 
$126,000 
$2,341 .500  ~ 

$0 

($12,065) 

$2,329,435 


2.  Energy  Savings  (+)/Cost(-): _ 

Date  of  NISTIR  85-3273-X  Used  for  Discount  Factors 


Energy 

Cost 

Saving 

Annual$ 

Discount 

Disoountad 

Source 

$/MTBU/(1) 

MBTU/YR(2) 

Savings(3) 

Factor(4) 

Savings(5) 

A.  Elec. 

$21.84 

1,841.0 

$40,207 

11.70 

_  $470,427 

B.  Dist 

$4.98 

2,460.0 

$12,251 

13.78 

$168,816 

C.  Propane 

$7.87 

3,399.0 

$26,750 

14.16 

$378,782 

D.  Demand 

$108.6 

112 

_  kW  i  $12,128 

11.70 

$141,896 

E.  Other 

F.  Total 

$91,330 

$1,159,9^1 

3.  Non  Energy  Savings  (+)  or  Cost  (-): 


A.  Annual  Recurring  (•!■/•) 

($5,200) 

(1)  Discount  Factor  (Table  A) 

(2)  Discounted  Savings/Cost  ^A  x3A1) 

11.12 

($57,824) 

B.  Non  Recurring  Savings  (+)  or  Cost  (-) 

Item  Savings(+)  Year  of 

Cost(-)(1)  Occur. 

Discount 

Factor(3) 

Dosoounted  Sav- 
lng8(+)Cost(-)(4) 

b.  ^  _ _ _  _ 

C.  : .  •  — — i— — ■  11^— 1— 

d.  Total  ~  ii«^— 

C  Total  Non  Energy  Discounted  Savings  (3A2+3Bd4)  ($57,824) 

4.  Simple  Payback  1G/(2F3+3A+0Bd1 /Economic  Life)): 

5.  Total  Net  Discounted  Savings  (2F5+3C): 

6.  Savings  to  Investment  Ratio  (SIR)  5/1 G: 

7.  Adjusted  Internal  Rate  of  Return  (AIRR): 


27.0  Years 
$1,102,097 
0.47 
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MOTOROLA 


MOSCAD 

Motorola  SCADA  IGC/M  ‘ 

Supervisory  Control  Center 


The  MOSCAD  system  Supervisory  Control  Central  (IGC/M)  will  ^ 
provide  necessary  central  stations  functions  In  a  MOSCAD 
Supervisory  Control  and  Data  Acquisition  (SCAD/^  system.  ~ 
When  connected  to  the  appropriate  Front  End  Processor,  the 
IGC/M  is  capable  of  monitoring  and  controlling  MOSCAD  - 
remote  terminal  units  via  either  conventional  or  trunked  two-way 
radio,  microwave  backbone,  or  (with  appropriate  IrTterface)  multi¬ 
drop  wire  or  fiber  optic  communications  media.'’The  video 
display  offers  high  quallty^color  presentations  of  alarm  and  of 
system  status  and  telemetry  conditions  using  either  character  or 
pixel  graphics  and  alphanumeric  text.  ^ 

The  IGC/M  central  may  consist  of  a  single  computer  that  pro-  =v 
vides  system  information  to  a  single  operator. ' 


Or  several  computers  may  be  configured  In  a  Local  Area  Net-it' 
.  work  (LAN)  to  pass/share  system  data  among  several  operators 
The  Industry  standard  IGC/M  centra!  software  is  a  menu^driverr^ 
database  package  that  is  completely  user  definable.  Built-in  r 
prompts  and  help  screens  support  definition  of  graphic  displays, 
data  calculations,  automatic  control  sequences,  text  messages^ 
and  reports.  Selected  events  and  system  activities  are  auto-? 
matically  logged  to  the  system  printer  and  hard  drive  for  future  ^ 
use.‘Fhe  multi-tasking  capability  of  the  software  allows  you  to  ts 
add-to  or  modify  your  sy^em  database  while  the  central  con-  ^ 
tinues  to  perform  its  monitoring  and  control  functions.  ^ 


MOSCAD  System  IGC/M  Central 


Feature/Benefit 


Industry  Standard  SCADA  Software — The  IGC/M  software 
package,  based  on  THE  FIX/DMACs''’'^  SCADA  software,  pro¬ 
vides  a  powerful  data  acquisition,  control,  and  display  package 
that  can  be  easily  tailored  to  match  your  system  needs. 

Supports  a  comprehensive  package  of  data  acquisition 
and  control  functions  plus  man-machine  Interface  (MMI) 
that  are  normally  found  only  on  large  expensive  computer 
based  systems. 


Standard  iBM  PC  Computer— The  IGC/M  software  runs  on  an 
IBM”*^  PS/2  386-type  computer,  mixing  easy  operator  interface 
with  the  flexibilitiy  to  handle  the  full  capability  of  the  MOSCAD 
remote  terminal  unit. 

Allows  the  system  operators)  to  efficiently  monitor  and 
control  multiple  MOSCAD  remote  terminal  units  via  con¬ 
ventional  or  trunked  radio,  microwave  baseband,  or  multi¬ 
drop  (leased  and  dial-up)  wire  or  fiber  optic  communica¬ 
tions  media. 


High  Resolution  Color  Character  or  Pixel  Graphics 
Display — An  IBM  PS/2  color  display,  along  with  either  the 
standard  1 28  symbol  ISA  instrumentation  character  set  or  pix¬ 
el  graphics  allows  construction  of  dynamic  visual  displays  that 
can  represent  any  system  operation. 

Allows  you  to  build  highly  detailed  color  graphic  screens 
that  can  visually  alert  your  operators  to  changing  system 
conditions.  This  type  of  visual  information  can  enable  them 
to  react  quickly  with  great  accuracy  to  system  problems. 


Multi-Tasking  Capability — The  IGC/M  can  run,  under  stan¬ 
dard  IBM  PC  DOS,  foreground  and  multiple  background  tasks. 

Allows  operators  to  edit  the  system  data  base  or  print 
special  reports  while  the  central  is  performing  its  normal 
monitor  and  control  functions. 


Data  Acquisition — The  IGC/M  can  monitor  and  report  on  the 
condition  of  multiple  digital,  counter,  and  analog  inputs  from 
each  of  the  MOSCAD  remote  terminal  units  in  the  system. 

Allows  the  reporting  of  digital  alarm  or  status  changes, 
such  as  intrusion/fire  alarms  and  pump  runtimes,  and  the 
values  of  analog  inputs  or  calculated  data,  such  as  motor 
speed,  fluid  levels  and  flows,  and  statistical  averages. 


Supervisory  Control  Outputs— The  IGC/M  can  manually  or 
automatically  (by  schedule  or  event)  generate  digital  or  analog 
control  outputs  to  a  MOSCAD  remote  terminal  unit. 

Provides  for  the  direct  control  of  electrical  devices,  such 
as  motors,  pumps,  valves,  emergency  sirens,  or  tower 
lights.  Also,  allows  you  to  proportionally  control  valves 
and  vary  the  speed  of  fans  or  motors  to  change  remote 
operating  conditions. 


System  Printers— A  printer  may  be  connected  to  each  IGC/M 
to  record  selected  system  alarms,  status  changes,  and  control 
actions.  Add  a  second  printer,  either  locally  or  remotely,  for 
system  reports. 

Allows  you  to  keep  a  printed  log  of  selected  system  trans¬ 
actions  while  simultaneously  printing  system  reports. 


Secure  Signalling— All  IGC/M  messages  are  transmitted 
using  MDLC,  a  7-layer  OSI  packet-type  signalling  format  that 
was  specifically  developed  to  handle  large  amounts  of  data  on 
two-way  radio  communication  channels. 

Ensures  accurate  and  reliable  operation  with  no  false  or 
erroneous  controls,  even  during  conditions  with  a  high 
level  of  noise. 


Contention  or  Polling — The  IGC/M  receives  and  displays  ^ 

status  and  analog  value  changes  sent  in  autonomously  from 
MOSCAD  remote  terminal  units  (contention)  and/or  in 
response  to  an  interrogation  (poll)  generated  by  the  IGC/M. 

Contention  reporting  provides  the  IGC/M  with  fast  screen 
updates  of  alarm  or  changes  in  monitored  analog  values. 

Polling  ensures  the  timely  update  of  the  IGC/M’s  data 
base  and  detection  of  potential  remote  terminal  unit 
failures. 


Automatic  Data  Base  Preparation— Significantly  reduces 
the  time  required  to  make  the  IGC/M  operational  by  inte¬ 
grating  each  MOSCAD  RTU’s  data  base  into  the  central. 

Preparing  the  display  screens  and  linking  dynamic  display 
elements  to  the  data  base  Is  all  that  remains. 


Broadcast  Capablltiy — Commands  and  messages  may  be 
sent  to  groups  of  RTUs.  The  groupings  may  be  changed 
dynamically. 

Multiple  RTUs  will  respond  to  a  single  broadcast  trans¬ 
mission  to  simultaneously  control  multiple  devices  at  mul¬ 
tiple  sites.  The  groupings  need  not  be  predefined  during 
system  design. 


MOSCAD  System  IGC/M  Central 


Specifications _ 

Hardware: 

Computen 


Software: 
Display  Formats: 

nu: 

I/O  Capability: 

Control  Modas: 
Interrogation  Modes: 


Node  Type: 


Stand  Atone: 


IBM  PS/2  386-type  (such  as  Model  55SX)  computer  with  a  4  Mbyte  RAM.  one  60  Mbyte  hard  disk,  one  3.5* 
high  density  floppy  disk  drive,  math  coprocessor.  2  serial  and  2  parallel  ports,  mouse,  and  a  12'  VGA  color 
display.  Alarm  &  report  printers  as  needed.  (LAN  hardware  required  in  network  configuration). 

THE  FIX/DMACS  with  MOSCAD  driver.  DOS  V3.3  and  QEMM386  included. 

Character  Graphics:  80  columns  by  25  lines:  16  colors 

Pixel  Graphics:  640  x  350  pixels  (EGA  mode)  or  640  x  480  pixels  (VGA  mode);  16  colors 

Use  an  appropriate  MOSCAD  RTU  model. _ _ _ _ _ 

256  RTUs  with  3000  total  I/Os  (total  I/Os  per  Stand-alone  or  SCADA  node.) 

Manual  control;  automatic  loop  control 

Manual,  event  triggered,  and  scheduled.  Rates  adjustable  from  1  second  to  several  days  in  l  second 
increments  in  multiple  schedules  or  at  predetermined  dates,  days  and  times.  _ 

SCADA  and  VIEW,  RTU  interface  with  pixel  graphics,  historical  trending,  report  generation,  scheduler 
capability,  and  alarm  handling. 

SCADA  node:  RTU  interface  with  pixel  graphics  and  scheduler  capability. 

View  node:  pixel  graphics  and  alarm  handling. 

Extended  View  node:  pixel  graphics,  historical  trending,  report  generation,  scheduler  capability, 
and  alarm  handling. 

Maximum  number  of  nodes:  16. _ 


Power 

Temperature: 


117  Vac  60  Hz  (800  VA  per  node);  230  Vac  50  Hz  available 
Operating:  + 15  to  +32*0;  8  to  80%  relative  humidity,  non-condensing 
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have  900  authorized  or  company- 
owned  centers.  In  addition,  our 
products  are  serviced  throughout  the 
world  by  a  wide  network  of  company 
or  authorized  Indwnclent  distributor 
service  organizations. 
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MOTOROLA 


MOSCAD 

Motorola  SCADA 

Remote  Terminal  Unit 


Remote  Terminal  Unit  (RTU)  provides  a  data  collection  unit  with  the  intelligence  required  to  operate  in 
sophisticated  Supervisory  Control  And  Data  Acquisition  (SCADA)  data  systems.  With  MOSCAD,  local  processes  can  be 
thoroughly  supervised;  control  decisions,  utilizing  data  from  both  local  and  remote  sources,  can  be  made-  informational 
messages  to  supervisory  centrals  or  to  other  remote  units  can  occur.  MOSCAD  utilizes  reliable  Motorola  FM  two-way  radio  as 
e  essage  transmission  medium  to  completely  eliminate  dependence  on  leased  wireline  networks. 

^  automatically  make  the  conUol  decisions  required  to  manage  the  local  process— no  instructions  or  intervention 
by  external  supe^isory  equipment  is  required.  These  control,  and  other,  actions  are  defined  within  MOSCAD  in  an  advanced 
SCADA  Application  Development  software  program  Is  available  to  assist  in  this  effort.  MOSCAD 
uses  the  MDLC  communications  protocol,  which  was  specifically  designed  to  transmit  large  amounts  of  data  via  FM  two-way 
radio,  when  communications  with  supervisory  or  other  remote  units  is  required. 


MOSCAD,  Motorola  SCADA,  Remote  Terminal  Unit 


Feature/Benefits 


Local  Intelligence — MOSCAD  is  a  microprocessor  based 
RTU  with  large  memory  capacity  that  can  locally  make  control 
decisions  based  on  status  conditions  and  values  from  local 
and  remote  sources. 

Local  Intelligence  permits  control  decisions  without  the 
need  for  real-time  messages  from  other  supervisory’ 
centers;  MOSCAD  can  operate  In  sophisticated  control 
systems. 


Ladder  Logic — MOSCAD  uses  an  advanced  symbolic  ladder- 
logic  application  language  to  develop  the  data  base  conditions, 
values,  and  RTU  profile  that  must  exist  for  each  control  action, 
message  transmission,  etc.  to  occur. 

Powerful  applications  may  easily  be  defined  using  in¬ 
dustry  accepted  ladder  logic.  The  task  is  made  easier  by 
using  the  SCADA  Application  Development  software  and 
an  IBM  PC  computer. 


MDLC — MOSCAD  uses  the  MDLC  communication  protocol  for 
all  data  signalling. 

Specifically  developed  for  two-way  radio  use  but  com¬ 
pletely  applicable  to  wireline,  microwave,  and  fiber  optic 
media,  MDLC  permits  large  volumes  of  data  to  be  quickly 
transferred  between  terminals  using  packet  transmission 
techniques. 


Upload/Download — MOSCAD,  via  the  MDLC  data  transfer 
capability,  uploads  the  data  collected  and  calculated  by  the 
application  program  to  a  central  site  and  receives  downloaded 
changes  in  the  application  program  and  in  the  parameters  that 
control  how  the  application  operates. 

The  process  being  supervised  need  not  be  static;  opera¬ 
tional  variables  and  limits,  and  the  process  definition 
itself,  can  be  easily  changed  and  transmitted  to  the  RTU. 
Site  visits  by  maintenance  personnel  are  not  required. 


Diagnostics — MOSCAD  incorporates  self-diagnostic  software 
routines  to  help  maintenance  personnel  Identify  and  correct 
operational  problems.  The  ladder-logic  application  itself  can 
log  operational  problems  and  transmit  that  data  to  a  super¬ 
visory  terminal  using  MDLC. 

Self  diagnostics  and  error  reporting  capabilities,  plus 
local  LEDs,  permit  maintenance  personnel  to  repair 
malfunctions  in  the  shortest  possible  time. 


Communications — MOSCAD  permits  communications  to  oc¬ 
cur  RTU-to-central  and  RTU-to-RTU.  Communications  may  oc¬ 
cur  between  individual  units  or  may  be  “broadcast’’  to  several 
units  simultaneously. 

Communications  between  any  or  all  units  in  the  system 
may  occur. 


Modular — The  core  capabilities  of  MOSCAD  are  present  in 
the  CPU  module.  Other  modules  provide  digital  and  analog 
input  and  output  capabilities.  Each  module  provides  LED  in¬ 
dicators  that  monitor  the  operations  of  the  module. 

Modular  construction  permits  configuring  each  RTU  to 
meet  the  precise  requirements  of  each  application,  and 
permits  future  expansion  as  the  application  expands. 
Maintenance  personnel  need  only  to  replace  modules  to 
restore  proper  operations. 


CPU  Module — The  CPU  module  contains  the  microprocessor 
and  associated  RAM/ROM  to  control  the  connected  I/O 
modules,  the  radio,  and  the  communication  ports. 

All  core  functions,  including  system,  application,  and 
communication  software,  are  contained  in  this  module. 


I/O  Modules— Digital  and  analog  input,  digital  and  analog  out¬ 
put,  and  combination  input/output  modules  are  available  for 
those  on-site  inputs  and  outputs. 

The  digital  input  module  Includes  high-speed  counter 
capability.  The  relays  on  the  digital  output  module  provide 
either  momentary  or  latch  operation. 


RS232/RS485  Ports— Connectors  on  the  CPU  module  permit 
the  connection  of  a  terminal  for  application  programming,  a 
second  terminal  or  printer  for  local  operator  I/O,  and  the  radio. 

Multiple  connectors,  multiple  communication  protocols, 
and  variable  data  speeds  allow  practically  all  external 
Data  Terminal  Equipment  (DTE)  to  be  connected  to  the 
CPU  module. 


Dual  Power  Supply — MOSCAD  is  available  with  dual  power 
supplies:  a  battery  capable  of  fully  powering  the  RTU,  and  an 
ac  operated  power  supply  that  also  recharges  the  battery. 

Dual  power  sources  insure  continuing  operation  during  ac 
power  failures. 


Radio 


t  tt  CLLtlctX/Xtt  ttU 


Rack-mount  with  space 
for  15  I/O  modules 
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Specifications _ 

I  General  Physical: 

Power  Supply: 
Environmental: 
Expansion: 

I  CPU  Module  Processor 
Memory: 
Ports: 


i  D1  Module 


Pushbuttons: 
_ Power 

Inputs: 

Filtering: 

Isolation: 

Protection: 


NEMA^  steel  enclosure  (1-6  modules):  19,7*  x  19.7*  x  8.3* 

Rack  mount  (1*8  nioduies):  19*  x  10.5* 

Dual:  provides  13.8  Vdc  @  7A  from  120/240  Vac  50/60  Hz:  13.8  Vdc  5  A-h  battery 
-30  to  +60®C:  96%  RH  @  +50^ 

Maximum  248  modules  in  racks  of  16  (additional  power  supplies  required) _ 

68302  (16/32  bit):  CMOS:  16.6  MHz  clock  ,  ^  . 

256k  (2  Mybte  t)  EPROM.  64k  {256k  t)  RAM,  128k  (512k  f)  FLASH  (t  special  order  only;  2.5  Mbyte  max.) 

#1*-RS232  at  up  to  9600  baud 
#2— RS232  at  up  to  9600  baud 

#3 _ Radio:  600‘48(X)  baud.  direct-FM,  half /full  duplex,  synchronous,  MDLC  communication  protocol 

LED  on/off/test:  alarm  acknowledge 

Provides  5  Vdc  @  2  A  to  expansion  modules;  Consumes  120  ma  @  12  Vdc _ _ _ 

16  digital  inputs  (500  Hz)  plus  2  counter  inputs  (10  kHz  rate:  50  ^tsec  min  pulse  width):  up  to  14  ga.  wire 
1-32  msec  in  hardware,  longer  by  application  program 
2.5  kV;  opto-isolation:  on-board  dc/dc  converter 
Per  IEEE  SWC  472/585  (600V  discharge) 


i  ■ 

i  DO  Module  Relays: 

!  Configuration: 

Contact  Rating: 
Isolation: 
Protection: 
Power: 

Type  1:  16  momentary  or  magnetic-latch:  Type  2:  8  momentary  or  magnetic-latch 

Type  1:12  Form  A,  4  Form  C;  Type  2:  8  Form  C 

60VA  rating,  not  to  exceed  250V  or  2A:  up  to  14  ga.  wire 

1  kV  between  contacts.  1.5  kV  contact-to-coil 

Per  IEEE  SWC  472/585  (600V  discharge) 

Consumes  1 2  Vdc  @  1  ^300  ma 

Al  Module  Inputs: 

Eight:  4  -  20  ma  into  250 1) :  ±  1  ma  into  4  k  0 :  ±  1 V  or  ±  5V  into  10  k  0  :  up  to  14  ga.  wire 

Accuracy: 

13  bit:  ±0.05%  FS  plus  30  ppm/®C 

Conversion: 

2  msec  per  input 

Isolation: 

2.5  kV  (optical)  input-to-ground.  200  V  peak  between  inputs 

Protection: 

Per  IEEE  SWC  472 

Power 

Consumes  5  Vdc  &  20  ma.  12  Vdc  &  15-60  ma 

AO  Module 


Outputs: 


Accuracy: 
Mixed  I/O  Module 

Inputs: 

Outputs: 

Ladder  Logic 

Processes: 
Elements: 
Element  Types: 


0-5  V  into  1k  fl  minimum  load.  Up  to  14  ga.  wire.  2.5  kV  optical  isolation  provided. 

12  bit:  ±0.1%  FS  plus  30  ppm/**C _ _ _ _ 

8  digital  inputs  (may  be  used  as  counters) — see  Dl  Module  for  performance  specs. 

2  analog  inputs:  4  -20  ma  only;  250  O'  input  impedance:  10  bit,  ±  0.5%  FS  plus  30  ppm/^C 
4  momentary  or  magnetic-latch:  2  Form  A,  2  Form  C — see  DO  Module  for  performance  specs 

1-8  running  simultaneously 

12.000  with  128k  FLASH  memory  (50.000  with  512k  FLASH  memory) 

Inputs  Outputs 

Logic  (N.O..  N.C..  value)  Relay  (open,  close) 

Comparator  (  =  ,#,>,<)  Timer  (delay  on,  delay  off.  retentive) 

Counters  (up.  down)  Binary  -  BCD  conversion 

Arithmetic  (  +  ,  x,  -*-)  Variable -variable  conversion 

Boolean  (AND,  OR,  XOR)  Text 

Index  Jump 

Call— Return 
Scan 


FCC  Information 

Frequency  Range 

Model  Number 

Radio  Type 

Power  Out 

Rules  Part 

Emieelon  Deelgnatore 

Type  Acceptence 

136-174  MHz 

F6973 

MAXTRAC 

20  watt 

90  rr 

15K0F2D.  16K0F1D,  16K0F3E 

ABZ9QCra733 

403-430,  450-470  MHz 

F6974 

MAXTRAC 

20  watt 

90  ^ 

15K0F2D.  16K0F1D,  16K0F3E 

ABZ9QCr460T^ 

806-869  MHz  Trunked 

F6985 

MAXTRAC 

15  watt 

15.90  ~ 

15K0F2D. 16K0F1D.  16K0F3E 

ABZ9CXn5653^. 

928-960  MHz  (12.5  kHz) 

F6956 

DARCOM  9000 

5  watt 

94 

12K5F2D,  12K5F3E.  12K5F9W 

ABZ9QOC66t2 

192-960  MHz  (25  kHz)  ! 

F69S6 

DARCOM  9000 

5  watt  V 

94 

16K0F2D.  16K0F3E,  16K0F9W 

ABZ9Q0066a61^ 

External  radio  (FSK) 

F690g 

External 

Notet 

*  Notet 

Note  t 

External  modem 

F6900 

None 

-Nona^ 

N/A^ 

N/A  - 

N/ASfev '  r 

Note  It  Determined  by  External  Radio  Model 
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Wherever  Motorola  sells,  our  product  is 
backed  by  service,  in  the  U.S..  vte  have 
900  authorized  or  company-owned  centers, 
in  addition,  our  products  are  serviced 
throughout  the  world  by  a  wide  network  o< 
company  or  authorized  Independent 
distributor  service  organizations. 
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TABLE  E-1  SUMMARY  FUTURE  USE 


Fac 

No. 

Area 

Total  Future  Energy  Use 

Energy  Use  per  Floor  SF 

(SF) 

Fuel  Oil 

Mil  BTU/Yr 

Propane 

Mil  BTU/Yr 

Electric 

kW-Hr/Yr 

Total 
Mil  BTU/Yr 

Total 
k  BTU/SF-Yr 

T164 

2,250 

46 

9,737 

80 

35.3 

T165 

2,250 

46 

9,737 

80 

35.3 

T166 

2,250 

46 

6,013 

67 

29.7 

T167 

2,250 

46 

6,013 

67 

29.7 

S168 

6,560 

178 

1 

0.1 

T172 

800 

22 

0 

0.1 

P177 

3,599 

6 

30,174 

109 

30.3 

P178 

3,599 

117 

41,949 

260 

72.2 

S182 

3,000 

22 

204,002 

718 

239.4 

S186 

1,920 

84 

18,438 

147 

76.4 

P190 

2,720 

306 

44,515 

458 

168.5 

S197 

2,100 

262 

117,984 

665 

81.5 

6,062 

S198 

1,090 

49 

5,304 

67 

61.6 

P205 

35,820 

1,412 

326,553 

2,527 

61.7 

P205A 

5,161 

P206 

16,768 

4,722 

306,765 

5,769 

344.0 

P207 

35,820 

1,675 

319,685 

2,766 

67.5 

P207A 

5,161 

P208 

35,820 

1,714 

325,741 

2,826 

68.9 

P208A 

5,161 

P209 

3,320 

82 

205,360 

783 

235.9 

P210 

10,973 

2,971 

319,912 

4,063 

370.2 

P211 

- 

1,184 

36,436 

1,308 

- 

P212 

8,907 

752 

86,888 

1,048 

117.7 

P219 

3,212 

471 

46,441 

630 

196.0 

P229 

40,915 

1,495 

308,786 

2,549 

55.3 

P229A 

5,161 

P230 

35,820 

1,662 

336,971 

2,812 

68.6 

P230A 

5,161 

S235 

3,000 

46 

32,302 

157 

52.2 

S236 

3,000  i 

47 

32,302 

157 

52.4 

S237 

3,000  i 

115 

32,302 

225 

75.0 

S238 

14,548 

529 

105,521 

889 

61.1 

P240 

3,000 

38 

32,302 

148 

49.5 

S241 

10,000 

148 

216,853 

741 

74.1 

S243 

3,000 

33 

32,302 

143 

47.8 

S244 

3,000 

33 

32,302 

143 

47.8 

S246 

3,000 

-  33 

32,302 

143 

47.8 

S247 

3,000 

38 

32,302 

148 

49.5 

P252 

12,299 

686 

53,478 

868 

70.6 

P256 

5,294 

340 

29,380 

440 

83.2 

P259 

13,667 

860 

55,735 

1,050 

76.8 

S283 

4,000 

120 

10,336 

155 

38.8 

S286 

3,000 

57 

31,224 

163 

54.5 

P287 

5,584 

172 

80,676 

447 

80.1 

S288 

3,000 

57 

28,590 

154 

51.5 
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Fac 

Area 

Total  Future  Energy  Use 

Energy  Use  per  Floor  SF 

No. 

(SF) 

Fuel  Oil 

Propane 

Electric 

Total 

Total 

Mil  BTtr/Yr 

Mil  BTU/Yr 

kW-Hr/Yr 

Mil  BTU/Yr 

k  BTU/SF-Yr 

S290 

14,856 

599 

187,081 

1,237 

83.3 

S291 

7,400 

366 

109,513 

740 

99.9 

P295 

46,593 

1,619 

787,968 

4,309 

92.5 

P301 

10,800 

34 

632,399 

2,158 

199.9 

P642 

995 

86 

1,002 

89 

89.7 

S2201 

891 

1,155 

4 

4.4 

Bldg  Totals 

625,458 

17,843 

13,410 

54,695 

87.4 

Water  Weil 

136,240 

465 

Exterior  Lighting 

197,190 

673 

Non-Scope  SF 

152,002 

1,481,731 

5,057 

33.3 

Grand  Total 

777,460 

17,843 

13,410 

60,890 

78.3 

SfSS 


TABLE  E-2  SUMMARY  FUTURE  HVAC  &  DHW  ENERGY  USE 


Fac 

Area 

Future  HVAC  Energy  Use 

Future  DHW  Energy  Use 

No. 

(SF) 

Fuel  Oil 
Mil  BTU/Yr 

Propane 

Mil  BTU/Yr 

Electric 

kWH/Yr 

Fuel  Oil 

Mil  BTU/Yr 

Propane 

Mil  BTU/Yr 

Electric 

kWH/Yr 

T6 

1,090 

0 

23.9 

4,972 

0 

39.7 

0 

P41A 

1,397 

0 

14.4 

10,924 

0 

32.6 

0 

P41B 

1,937 

0 

0.0 

0 

0 

32.6 

0 

P42A 

1,937 

0 

16.8 

12,694 

0 

32.6 

0 

P42B 

1,937 

0 

0.0 

0 

0 

32.6 

0 

P43A 

1,937 

0 

16.8 

12,694 

0 

32.6 

0 

P43B 

1,937 

0 

0.0 

0 

0 

32.6 

0 

P44A 

1,937 

0 

16.8 

12,694 

0 

32.6 

0 

P44B 

1,937 

0 

0.0 

0 

0 

32.6 

0 

P45A 

1,937 

0 

16.8 

12,694 

0 

32.6 

0 

P45B 

1,937 

0 

0.0 

0 

0 

32.6 

0 

P46 

2,089 

0 

11.1 

7,726 

0 

32.8 

0 

P47 

2,089 

0 

11.1 

7,726 

0 

32.8 

0 

P51A 

1,937 

0 

16.8 

12,694 

0 

32.6 

0 

P51B 

1,937 

0 

0.0 

0 

0 

32.6 

0 

P52A 

1,937 

0 

16.8 

12,694 

0 

32.6 

0 

P52B 

1,937 

0 

0.0 

0 

0 

32.6 

0 

P53 

2,089 

0 

11.1 

7,726 

0 

32.6 

0 

P54 

2,089 

0 

11.1 

7,726 

0 

32.6 

0 

P55 

2,089 

0 

11.1 

7,726 

0 

32.6 

0 

P56 

2,089 

0 

11.1 

7,726 

0 

32.6 

0 

P57 

2,089 

0 

11.1 

7,726 

0 

32.6 

0 

P58 

2,089 

0 

11.1 

7,726 

0 

32.6 

0 

P59 

2,089 

0 

11.1 

7,726 

0 

32.6 

0 

P60 

2,089 

0 

11.1 

7,726 

0 

32.6 

0 

S79 

1,000 

0 

0.0 

1,565 

0 

0.0 

0 

P80 

9,093 

0 

43.9 

4,890 

0 

0.0 

13,813 

P81 

6,719 

0 

150.0 

9,488 

0 

0.0 

26,931 

P101 

6,171 

0 

490.6 

(9,390) 

0 

88.0 

0 

3,046 

0 

359.4 

12,941 

0 

18.2 

0 

4,721 

0 

0.0 

134,563 

0 

60,7 

0 

8,273 

0 

0.0 

0 

0 

101.8 

0 

P  116 

1,126 

0 

35.0 

0 

0 

0.0 

826 

662 

0 

0.0 

1,550 

0 

0.0 

0 

T120 

3,636 

0 

429.2 

1 1 ,757 

0 

28.0 

0 

2,653 

0 

324.2 

3,459 

0 

149.6 

0 

4,949 

0 

0.0 

0 

0 

(3.4) 

0 

T121 

4,952 

0 

47.0 

25,804 

0 

34.5 

0 

628 

0 

0.0 

0 

0 

0.0 

7,369 

T124 

2,001 

0 

145.8 

11,148 

0 

34.4 

0 

T127 

2,250 

0 

154.1 

1,036 

0 

97.4 

0 

P  128 

20,196 

0 

546.9 

86,934 

0 

664.3 

0 

T131 

998 

0 

17.4  - 

4,490 

0 

40.8 

0 

S  144 

7,172 

0 

52.5 

418 

0 

0.0 

0 

S146 

4,042 

0 

243.7 

1,442 

0 

0.0 

0 

T149 

1,196 

0 

109.7 

6,656 

0 

45.2 

0 

T156 

1,753 

0 

0.0 

823 

0 

0.0 

639 

497 

0 

0.0 

0 

0 

0.0 

0 

T158 

1,859 

0 

0.0 

0 

0 

0.0 

0 

T161 

2,250 

0 

46.3 

2,638 

0 

0.0 

0 

T162 

2,250 

0 

46.3 

2,638 

0 

0.0 

0 

T163 

2,250 

0 

46.3 

2,638 

0 

0.0 

0 

TABLE  E-2  SUMMARY  FUTURE  HVAC  &  DHW  ENERGY  USE 


Fac 

Area 

Future  HVAC  Energy  Use  | 

I  Future  DHW  Energy  Use 

No. 

(SF) 

Fuel  Oil 
Mil  BTU/Yr 

Propane 

Mil  BTU/Yr 

Electric 

kWH/Yr 

Fuel  Oil 

Mil  BTU/Yr 

Propane 

Mil  BTU/Yr 

Electric 

kWH/Yr 

T164 

2,250 

0 

46.3 

2,638 

0 

0.0 

0 

T165 

2,250 

0 

46.3 

2,638 

0 

0.0 

0 

T166 

2,250 

0 

46.3 

2,638 

0 

0.0 

0 

T167 

2,250 

0 

46.3 

2,638 

0 

0.0 

0 

S168 

6,560 

0 

0.0 

0 

0 

0.0 

0 

T172 

800 

0 

0.0 

0 

0 

0.0 

0 

P  177 

3,599 

0 

6.1 

10,869 

0 

0.0 

0 

P  178 

3,599 

0 

63.8 

12,405 

0 

53.0 

0 

S  182 

3,000 

0 

22.0 

3,121 

0 

0.0 

3,059 

S  186 

1,920 

0 

83.7 

5,480 

0 

0.0 

0 

P190 

2,720 

306 

0.0 

36,505 

0 

0.0 

2,056 

S  197 

2,100 

0 

262.4 

16,361 

0 

0.0 

418 

6,062 

0 

0.0 

62,202 

0 

0.0 

0 

S198 

1,090 

0 

49.1 

356 

0 

0.0 

0 

P205 

35,820 

1,347 

0.0 

168,458 

65 

0.0 

0 

P205A 

5,161 

0 

0.0 

0 

0 

0.0 

407 

P206 

16,768 

3,840 

0.0 

108,696 

882 

0.0 

0 

0.0 

0 

0 

0.0 

0 

P207 

35,820 

1,338 

0.0 

168,577 

337 

0.0 

0 

P207A 

5,161 

0 

0.0 

0 

0 

0.0 

576 

P208 

35,820 

1,339 

0.0 

169,882 

375 

0.0 

0 

P208A 

5,161 

0 

0.0 

0 

0 

0.0 

629 

P209 

3,320 

0 

82.3 

56,989 

0 

0.0 

37,445 

P210 

10,973 

1,003 

0.0 

153,565 

1,968 

0.0 

0 

P211 

- 

0 

1,183.5 

36,436 

0 

0.0 

0 

P212 

8,907 

0 

733.6 

47,849 

0 

18.3 

P219 

3,212 

0 

415.4 

17,812 

0 

55.8 

0 

P229 

40,915 

1,338 

0.0 

177,788 

157 

0.0 

0 

P229A 

5,161 

0 

0.0 

0 

0 

0.0 

568 

P230 

35,820 

1,338 

0.0 

185,146 

324 

0.0 

0 

P230A 

5,161 

0 

0.0 

0 

0 

0.0 

594 

S235 

3,000 

0 

46.4 

18,805 

0 

0.0 

0 

S236 

3,000 

0 

46.9 

18,805 

0 

0.0 

0 

S237 

3,000 

0 

114.9 

18,805 

0 

0.0 

0 

S238 

14,548  1 

0 

494.8 

31,024 

0 

34.4 

0 

0 

0.0 

0 

0 

14.1 

0 

P240 

3,000 

0 

38.2 

18,805 

0 

0.0 

0 

S241 

10,000 

0 

147.6 

162,955 

0 

0.0 

2,719 

0 

0.0 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

0.0 

0 

S243 

3,000 

0 

33.0 

18,805 

0 

0.0 

0 

S244 

3,000 

0 

33.0 

18,805 

0 

0.0 

0 

S246 

3,000 

0 

33.0  ^ 

18,805 

0 

0.0 

0 

S247 

3,000 

0 

38.2 

18,805 

0 

0.0 

0 

P252 

12,299 

686 

0.0 

20,340 

0 

0.0 

2,732 

P256 

5,294 

340 

0.0 

10,742 

0 

0.0 

4,590 

P259 

13,667 

860 

0.0 

19,377 

0 

0.0 

2,560 

S283 

4,000 

0 

119.8 

452 

0 

0.0 

0 

0 

0.0 

0 

0 

0.0 

0 

S286 

3,000 

0 

56.9 

18,805 

0 

0.0 

0 

P287 

5,584 

0 

131.7 

53,904 

0 

40.3 

0 

S288 

3,000 

0 

56.9 

18,805 

0 

0.0 

0 

TABLE  E-2  SUMMARY  FUTURE  HVAC  &  DHW  ENERGY  USE 


TABLE  E-3  SUMMARY  FUTURE  LIGHTING  &  PROCESS  ENERGY  USE 


Fac 

No. 

Area 

(SF) 

Lighting 
Energy 
r  kWH/Yr 

T6 

1,090 

2,250 

P41A 

1,397 

4,230 

P41B 

1,937 

4,230 

P42A 

1,937 

4,230 

P42B 

1,937 

4,230 

P43A 

1,937 

4,230 

P43B 

1,937 

4,230 

P44A 

1,937 

4,230 

P44B 

1,937 

4,230 

P45A 

1,937 

4,230 

P45B 

1,937 

4,230 

P46 

2,089 

4,562 

P47 

2,089 

4,562 

PS1A 

1,937 

4,230 

P51B 

1,937 

4,230 

P52A 

1,937 

4,230 

P52B 

1,937 

4,230 

P53 

2,089 

4,562 

P54 

2,089 

4,562 

P55 

2,089 

4,562 

P56 

2,089 

4,562 

P57 

2,089 

4,562 

P58 

2,089 

4,562 

P59 

2,089 

4,562 

P60 

2,089 

4,562 

S79 

1,000 

764 

P80 

9,093 

10,036 

P81 

6,719 

1,518 

P101 

6,171 

8,423 

3,046 

0 

4,721 

0 

8,273 

0 

P  116 

1,126 

3,170 

662 

0 

T120 

3,636 

143,185 

2,653 

0 

4,949 

0 

T121 

4,952 

23,131 

628 

0 

T124 

2,001 

4,370 

T127 

2,250 

2,930 

P  128 

20,196 

134,259 

T131 

998 

2,180 

S  144 

7,172 

0 

S  146 

4,042 

5,179 

T149 

1,196 

1,059 

T156 

1,753 

9,106 

497 

0 

T158 

1,859 

0 

T161 

2,250 

8,643 

T162 

2,250 

5,063  1 

T163 

2,250 

3,375 

Future  Process  Energy  Use _ 

Process  Cooking  Cooking  &  Other 


5,900 

Included 

10.5 

5,900 

Included 

10.5 

5,900 

Included 

10.5 

5,900 

Included 

10.5 

5,900 

included 

10.5 

5,900 

Included 

10.5 

5,900 

included 

10.5 

5,900 

Included 

10.5 

5,900 

included 

10.5 

5,900 

Included 

10.5 

5,900 

included 

10.5 

5,900 

Included 

10.5 

5,900 

included 

10.5 

5,900 

Included 

10.5 

5,900 

Included 

10.5 

5,900 

Included 

10.5 

5,900 

Included 

10.5 

5,900 

Included 

10,5 

5,900 

Included 

10.5 

5,900 

Included 

10.5 

5,900 

Included 

10.5 

5,900 

Included 

10.5 

5,900 

Included 

10.5 

5,900 

Included 

10.5 

5,900 

Included 

10.5 

1,700 

0.0 

112,084 

0,0 

1,058 

0.0 

0 

39,420 

0.0 

6,092 

5,475 

0.0 

4,000 

0.0  i 

5,900 

Included 

10.5  i 

481 

0,0 

1,126 

0.0 

3,291 

0,0 

2.800 

6,899 

0.0 

134 

0.0 

4,482 

5,475 

0.0 

13,144 

0.0 

5,900 

included 

10.5 

4,000 

0.0 

32,000 

52,560 

0.0 

5,900 

Included 

10.5 

6,491 

0,0 

1,727 

0,0 

5,900 

Included 

10.5 

749 

0.0 

450 

0.0 

50 

0.0 

2,036 

0.0 

961 

0.0 

NA 

0.0 

TABLE  E-3  SUMMARY  FUTURE  LIGHTING  &  PROCESS  ENERGY  USE 


Fac 

No. 

Area 

(SF) 

Lighting 

Energy 

kWH/Yr 

T164 

2,250 

T165 

2,250 

T166 

2,250 

3,375 

T167 

2,250 

3,375 

S  168 

6,560 

0 

T172 

800 

0 

P  177 

3,599 

16,048 

P178 

3,599 

19,089 

S  182 

3,000 

25,040 

S186 

1,920 

11,221 

P190 

2,720 

3,253 

S  197 

2,100 

34,513 

6,062 

0 

S198 

1,090 

3,961 

P205 

35,820 

90,408 

P205A 

5,161 

30,192 

P206 

16,766 

43,023 

0 

P207 

35,820 

83,669 

P207A 

5,161 

30,192 

P208 

35,820 

84,368 

P208A 

5,161 

30,192 

P209 

3,320 

5,736 

P210 

10,973 

126,081 

P211 

- 

0 

P212 

8,907 

33,566 

P219 

3,212 

25,722 

P229 

40,915 

84,368 

P229A 

5,161 

30,192 

P230 

35,820 

84,368 

P230A 

5,161 

30,192 

S235 

3,000 

10,783 

S236 

3,000 

10,783 

S237 

3,000 

10,783 

S238 

14,548 

44,905 

0 

P240 

3,000 

10,783 

S241 

10,000 

42,129 

0 

0 

S243 

3,000 

10,783 

S244 

3,000 

10,783 

S246 

3,000 

10,783 

S247 

3,000 

10,783 

P252 

12,299 

25,152 

P256 

5,294 

11,787 

P259 

13,667 

27,960 

S283 

4,000 

8,176 

0 

9,704 

15,604 

9,704 


Future  Process  Energy  Use _ 

Process  Cooking  Cooking  &  Other 
kW-Hr/Yr  kW-Hr/Yr  Prop  Mil  BTU/Yr 


2,036 

0.0 

2,036 

0.0 

NA 

0.0 

NA 

0.0 

178 

0.0 

22 

Also  see  Bldg  1 82 

3,257 

0.0 

272 

10,184 

0.0 

172,782 

0.0 

1,738 

0.0 

1,058 

1,643 

0.0 

1,901 

0.0 

2,589 

0.0 

986 

0.0 

32,417 

0.0 

4,671 

0.0 

155,046 

0.0 

0.0 

32,000 

0.0 

4,671 

0.0 

36,000 

0.0 

4,671 

0.0 

6,640 

98,550 

0.0 

37,308 

2,957 

0.0 

0.0 

5,473 

0.0 

2,907 

0.0 

11,200 

0.0 

4,671 

0.0 

32,000 

0.0 

4,671 

0,0 

2,715 

0.0 

2,715 

0.0 

2,715 

0.0 

13,166 

- 

0.0 

16,425 

0 

0.0 

2,715 

0.0 

9,050 

0.0 

0.0 

0.0 

2,715 

0.0 

2,715 

0.0 

2,715 

0.0 

2,715 

0.0 

5,254 

0.0 

2,261 

0.0 

5,838 

0.0 

1,709 

0.0 

0.0 

2,715 

0.0 

11,168 

0.0 

81 

0.0 

S286 

P287 

S288 


3,000 

5,584 

3,000 


TABLE  E-3  SUMMARY  FUTURE  LIGHTING  &  PROCESS  ENERGY  USE 


Fac 

No. 

Area 

(SF) 

Lighting 

Energy 

kWH/Yr 

S290 

14,856 

0 

S291 

7,400 

15,423 

P295 

46,593 

112,527 

P301 

10,800 

46,003 

0 

0 

P642 

995 

983 

S2201 

891 

0 

Bldg  Totals 

625,458 

1,911,353 

Water  Well 

Exterior  Lighting 

197,190 

Non-Scope  SF 

152,002 

475,935 

Grand  Total 

rtr/m 

2,584,477 

625,458 

2,108,543 


Future  Process  Energy  Use 


Process 

Cooking 

Cooking  &  Other 

kW-Hr/Yr 

kW-Hr/Yr 

Prop  Mil  BTU/Yr 

6,346 

0.0 

0.0 

3,161 

0.0 

45,600 

0.0 

9,774 

0.0 

495,272 

0.0 

0.0 

0.0 

806 

0.0 

1,428,456 

378,207 

304.5 

136,240 

6,536 

Shop/Whse 

1,571,232 

378,207 

304.5  1 

1,564,696 

378,207 

305 

ASEA  BROWN  BOVERI 


PAD  MOUNTED 

CAPACITOR 

ASSEMBLIES 


Metal  Enclosed 
Capacitor  Assemblies 
Pad  Mounted 
5  and  1 5kV  Class 

Pad  Mounted  Capacitor  Assemblies  to  meet  maxi¬ 
mum  kVAR  requirements,  while  maintaining  aesthetic 
concerns,  are  available  from  ABB.  These  low  profile, 
economical  units  are  provided  for  both  5kV  and  I  SkV 
class  applications.  Pad  Mounted  Capacitor  Assemblies 
will  help  to  correct  poor  power  factor  and  reduce 
demand  on  substation  transformers. 


General  Features 

Rugged  1 1 -gauge  steel,  finished  with  two  coats  of 
baked  enamel,  make  the  enclosures  sturdy,  weather 
resistant  and  attractive.  Available  in  a  bolted  or  welded 
construction,  these  units  offer  front  and  rear  door  ac¬ 
cess,  (dead-front)  barriers,  and  a  3-point  latching  system, 
with  means  for  padlocking,  to  insure  security.  Other 
standard  enclosure  features  include  non-corrosive  hard¬ 
ware,  ventilation,  lifting  provisions  and  a  domed  roof. 


Typically,  these  assemblies  are  (60"H  x  60"W  x  60"D) 
and  will  meet  a  wide  range  of  capacitor  application 
needs.  Capacitors  can  be  standard  or  inverted  mount  to 
allow  for  oil  or  vacuum  switching  arrangements,  bush¬ 
ings,  continuous  ground  bus,  and  individual  or  group 
fusing. 


Compact  Design 
Economical 
Rugged  Construction 
Tamper  Resistant 


Various  options  are  available  such  as  key  interlocks, 
control  power  transformer,  pentahead  bolts,  and  custom 
controls.  All  Pad  Mounted  Capacitor  Assemblies  are 
designed  and  built  in  accordance  with  applicable  ANSI, 
NEMA,  and  IEEE  standards. 


Available  TTirough 
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